






































(x ere Se Ne. 4) » PINE aaa 





DEVOTED T0 THE INTERESTS OF ILLUMINATION, HEATING, MECHANICAL. CHEMICAL AND GENERAL SCIENCE. 








VOLUME LXXIX. No. 5./ 
Whole No. 1,469. ‘ 


NEW YORK, MONDAY, AUGUST 3, 1903. (93, 








A. M. CALLENDER & CO., Proprietors. C. E. SANDERSON, Manager. 
THOMAS J. CUNNINGHAN! and ELBERT P. CALLENDER, Editors. 








Published on each eatin of the year, at No. 42 Pine Street, New York. 
Telephone.—2996 John. 


Terms of Subscription, Including Postage.—For the United States 
and Canada, $3 perannum. European countries, $5 (£1—25 francs). 
All payments to be made in advance. Single copies, 10 cents. 


Correspondence.—Wishing to make this Journnat a gazette of intelligent 
discussion to those of our readers who may wish to gain or give information 
on the subjects to which its columns are devoted, correspondence is solicited 
for publication from all who make the study of those subjects a pleasure or 
a profession. 


The American News Company, Nos. 39 and 41 Chambers street, New 
York, are agents for this Journnau. Newsdealers will send orders to them. 


Remittances should be made either by post office order, express money order, 
registered letter, or bank draft on New York, payable to the order of A. M. 
Callender & Co. 


Collections are invariably made directly from this office for subscriptions 
advertisements, etc. We have agents to solicit the same, but they are not 
authorized to receipt for money. 


Books.— We wiii forward by express, at publisher’s lowest rates, any book—sci- 
entific or otherwise—to any address in the United States or Canada. We 
would suggest to our patrons that to avoid the risk and expense consequent 
on sending us the money (we do not send books C.0O.D.), that orders for 
books be sent us throngh the Purchasing Department of the American Ex- 
press Company. 


The Public Lighting Tables of the American Meter Company will be 
found in the page advertisement of that Company. 


CONTENTS. 
An Asterisk (*) denotes an illustrated article. 


EvtTorRIats— 
SE SIE cits cult osiecekineleceeseenseed pp 8bncceguweceieepcnsdtboncceseccesens 161 
Death of Mr. H. B. Leach—Notes. 
*Loss of Illuminating Power of Mantles while Burning, by Messrs. 
RE ere See: BE Ri iooie cece ccdsccdadsccvdveddcsensadabseoses 162 
A Soft Answer Burneth Away Chaff, by Mr. George G. Ramsdell... 167 
Something about Gas Works in the United Kingdom, by Mr. 


Frederic Egner—No. II.—Concluded from Page 125................- 168 

Be SES Cyanide Pro cgmisscie cosses.cccscassecs o'ssconesnessevenciesseets 169 
ee ONIN, ire icc nsicnsecareketdbagtnbvesensavesececeers “tse 169 
ee eNO osc cactnacdness saconentacaplé acnessenecons eeeesises 170 
Irems OF INTEREST FROM VARIOUS LOGALITIES.........000000 dnedcaceveeteors, coe 172 


Mr. Joseph Berkley in Charge at Springfield, Ills.- Contracts for the 
Gas Machinery Company, Cleveland, 0.—Contracts for the Lloyd Con- 
struction Company, Detroit, Mich.—The Sheboygan (Wis.) Contract is 
Valid—Mr. C. F. Hoppe in Charge at Owensboro, Ky.—fomething from 
Lynn, Mass.—An Interesting Decision, Massachusetts Board Gas and 
Electric Light Commissioners—Annual Meeting, Chelsea, Mass.—A 
Hint from Bakersfield. Cal.—_Mr. 8. R. Walker Goes to Glens Falls, N.Y. 
Annual Meeting, North Adams, Mass.—Doing Business in Spencer, 
Mass.—And Other Items. 


‘lhe Market for Gas Securities........... ation soldsditinescsnssatsdisdusaciakonst ae 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 


St ie TT RE 
BRIEFLY TOLD. 





DEATH OF Mr. Henry B. LEacH.—Again we are called upon to 
chronicle the death of a member of the gas fraternity, whose record in 
its history is that of work well and worthily performed. Mr. Henry B. 
Leach, who had been in the employ of the Taunton (Mass.) Gas Light 
Company for a third of a century or more, died the afternoon of Satur- 
day, the 25th ult., under peculiarly shocking circumstances. At noon 
of that day he attended a session in Boston of the Guild of Gas Man- 
agers (of which representative association of Eastern gas men he was a 
founding member), and after adjournment was taken, with the purpose 
of journeying to Nahant, wherea beach dinner was to be enjoyed, at the 
invitation of Mr. C. F. Prichard, of Lynn, whileon the boat and ir ani- 
mated conversation with friends, Mr. Leach put his hand to his head, 
reeled and fell. He had been stricken with appoplexy, and his death was 
instantaneous. The body was removed to the Relief Hospital in Boston, 
where it was shown that death had done its fatal work. The funeral ser- 
vices were held in his late home, 68 Washington street. Taunton, the 
afternoon of the 28th ult., the Rev. George Hale Reed, of Belmont, 
officiating. The mourners numbered many members of the Guild of Gas 
Managers, the New England Association of Gas Engineers, the Society 
of Gas Lighting and the American Gas Light Association, in all of 
which bodies he was a well-known and well-liked member. The floral 
tributes included beautiful offerings from the Guild of Gas Managers 
and the New England Association of Gas Engineers. He is survived 
by his widow, a daughter, and a brother, who is a resident of this city. 
Blunt, hale, hearty mannered man that he was, his ways were those 
that endear one to his fellow men. In due time we will print an ac- 
curate account of his long and fruitful career in the industry that 
claimed all of his active business life. 


Ae eat 
NOTES 


THE annual meeting of the Managers and Superintendents of the 
Railways and Light Company, of America, will be held at Ocean View, 
near Norfolk, Va., the 4th, 5th and 6th insts. The paper list contains 
among its numbers the following: ‘‘ High Pressure Distribution of 
Gas,” by Mr. H. L. Rice, General Manager, City Gas Company, of Nor- 
folk. ‘‘ Advantages of Direct Current Inclosed Arc Lamps over Alter- 
nating Current Lamps of Same Voltage,” by Mr. T. Fitzgerald, 
Lexington, Ky. ‘‘ Advantages of Meter over Flat Rates,” by Mr. H. R. 
Palmer, Norfolk, Va. ‘‘ Educating the Consumer,” by Mr. R. J. 
Marks, Superintendent, Lexington (Ky.) Gas Company. A feature of 
the entertainment part of the sessions will be a banquet, set for Thurs- 
day evening. 





Messrs. Linpsay & Co., of Chicago, have opened a branch distribut- 
ing office in St. Louis, with headquarters at 1113 Pine street. The 
branch will be under charge of Mr. W. W. Martin, formerly Manager 
of the Welsbach Company’s St. Paul-Minneapolis branch. It is pro- 
posed to carry a full stock of the Company’s specialties—incandescent 
mantles, burners, etc.—for the better supply of.such goods to the trade 
west of the Mississippi and in the Northwest. The Ty see Ww 





catalogue and price sheets will be ready by the 15th ~ $F CO 
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Mr. ©. T. BeckwitH, Secretary of the Oberlin (O.) Gas Company, 
has certified to an increase in its capital stock, from $30,000 to $75,000. 


THE report of the Detroit City Gas Company, for the 6 months ended 
June 30th, shows that the output in that period amounted to 275,620,000 
cubic feet, as against 260,790,000 cubic feet for the corresponding half 
of 1902. 


AT the annual meeting of the Greenfield (Mass.) Gas Company no 
change was made in the executive management. A dividend of 3 per 
cent. for the half year was declared. 


THE Philadelphia Ledger, of the 26th ult., says that the sum of 
$159,658.35, according to the quarterly report of the United Gas Im- 
provement Company, rendered to the City Controller yesterday, will be 
turned into the City Treasury, and represents the percentage due the 
city for gas furnished consumers under the lease held by the Company. 
The report shows that during the quarter ending June 30 the Company 
sold 1,448,556,250 feet of gas, and the receipts for the same period, with 
old bills collected for previous quarters, for 1,596,583,470 cubic feet of 
gas furnished consumers, amounted to $1,596,585.47. The total sum 
paid into the City Treasury by the United Gas Improvement Company 
under the percentage clause of the lease since assuming control of the 
gas works amounts to $700,622.36.” 


AT the annual meeting of the Easthampton (Mass.) Gas Company, 
the officers elected were: Directors, H. L. Clark, George L. Manches- 
ter and C. H. Johnson; President, H. L. Clark; Treasurer and Man- 
ager, George L Manchester; Clerk, Philip Mayher. A semi-annual 
dividend of 3 per cent. was declared. 


A CORRESPONDENT forwards the following from Boston, Mass., under 
date of the 25th ult.: A pleasant episode took place in the office of the 
State Board of Gas and Electric Light Commissioners yesterday in 
honor of Commissioner Gifford, who retires from office August Ist. 
An expressman delivered a suspicious looking box at the department, 
and Commissioner Barker laid it on Mr. Gifford’s desk, at the same 
time stating that it contained something from the whole office force 
which was intended as a. slight token of their esteem. While com- 
pletely surprised, Commissioner Gifford expressed his thanks for the re- 
membrance and for the spirit which prompted it. In the box was a 
silver loving cup on an ebony standard, the whole being about 10 
inches in height. The cup is inscribed as follows: 

To 

Charles H. Gifford 
of 
New Bedford, 
Always kind, always courteous, always just, 
from 
his associates in the office. 
1894-1903. 


THE selling rate for natural gas in Columbus, O., has been advanced 


from 20 cents to 25 cents per 1,000 cubic feet, the increase to go into 
effect October 1st. 


THE Kerr Murray Manufacturing Company, of Fort Wayne, Ind., 
is erecting a storage holder of 110,000 cubic feet capacity for the 
Lafayette (Ind.) Gas Company. 


Mr. L. A. Morriss has been appointed Superintendent of the gas and 
electric plants of the Bay City (Mich.) Gas Company. 


Messrs. E. M. Deang & Company, of Detroit, Mich., have completed 
arrangements for the taking over of the gas, electric light and street 
railway plants of Alpena, Mich. The succeeding corporation will be 
known as the Alpena Gas Light, Fuel and Power Company. 


A CORRESPONDENT in Chicago forwards the following: ‘‘ A $5,000 
damage suit, based on the alleged i: jury done to her eyes by having 
the gas in her home shut off, and the loss of two boarders, has been 
filed in the Superior Court, against the Peoples Gas Light and Coke 
Company, by Carrie Gorman. The plaintiff alleges that on July 31, 
1901, she lived at 2226 Wabash avenue and was employed as a seams- 
tress. On that date she asserts that the defendant cut off her supply of 
gas, although she had paid her gas bills. Asa result she was obliged 
to use an oil lamp, which caused great injury to her eyes. Two 
boarders, she alleges, left her because she could furnish them only with 
an oillamp. She declares that she was also obliged to have the un 
cleanliness of oil about the place and was caused great inconvenience 


and discomfort. Her reputation and credit, she also alleges, were in- 
jured.” 





Loss of Illuminating Power of Mantles while Burning. ' 
—_— 
|A paper prepared by Messrs. ALFRED H. WHITE and M. E. MUELLER, 
for the meeting of the Michigan Gas Association, held in Battle 
Creek, Mich., Feb. 18-19.] 


The papers that have been read at your previous meetings,’ giving 
results of investigations carried on in the Chemical Laboratory of the 
University of Michigan, have dealt with conditions under which the 
incandescent gas mantle gives its best results and the effect of tempera- 
ture on illumination. For this year we have chosen to study the causes 
of the deterioration of mantles while burning. 

We have not considered the effects of shock or vibration of any sort 
which by mechanical action break the mantle, but have endeavored to 
find some reason for the slow drop in illumination and efficiency which 
takes place during the life of the mantle. Some change must occur, 
either in its micro structure or chemical composition, and it has been the 
nature of this change which we have been studying. 

The deterioration of the mantle has been commonly believed to be 
progressive and regular, but photometric tests have almost universally 
revealed marked fluctuations in the light given by a mantle. So much 
is this the case that some upholders of the catalytic theory, and notably 
some German mantle manufacturers, have claimed that the illumina- 
tion given by a mantle varies rhythmically or periodically, and that by 
proper manipulation in manufacture some mantles may be made even 
to increase in illumination while they burn. In order to test whether 
this variation is periodic or not, a mantle from a well known German 
manufacturer, who claimed this property for his mantles, was tested 
side by side with a standard American mantle. The burner used in 
each case was a Welsbach, No. 60, with 8-inch cylindrical glass chim- 
ney, and the gas pressure was kept constant during the tests at 2 inches. 
Tests were made every 24 hours, the burner being set by repeated ad- 
justment until it gave its maximum illumination in the direction meas- 
ured. Record was kept of meter temperature, moisture in air of photo- 
meter room, barometric pressure, heating value of gas, and all other 
data which it was thought could be of service in interpreting the results. 
Table I. gives the results and Plate I. shows graphically the relations 





TABLE I.—Data of Daily Tests of Two Mantles. 








< 2. d Exp. 53—American Mantle. Exp. 54—German Mantle. 
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0 | 580 | 5.0 | 743 3.45 | 78.8 | 21.1 | 27.5 | 4.50 64.6 14.3 | 40.6 
1 | 571 | 5.6 | 744| 3.36 | 70.6 | 21.0 | 27.1 | 4.15 67.3 16.2 | 35.3 
2 | 584 | 5.7 | 742 | 3.54 | 66.8 | 18.8 | 31.0 4.15 73.4 17.7 | 32.9 
3 | 576 | 5.5 | 735 | 3.60 | 66.2 | 18.3 | 31.4 | 4.17 72.2 17.3 | 33.2 
4 | 581 | 3.6 | 744/ 3.32 | 66.6 | 20.0 | 29.0 4.03 73.1 18.1 | 32.1 
5 | 570 | 3.2 | 744| 3.34 | 66.9 | 20.0 | 28.5 4.19 73.4 17.5 32.6 
6 | 605 | 3.5 | 734) 3.25 | 67.8 | 20.8 | 29.1 | 3.84 75.7 19.7 | 30.6 
7 | 578 | 3.3 | 787) 3.49 | 63.7 | 18.2 | 31.7 | 4.19 | 69.9 | 16.6 | 34.8 
8 | 576 | 8.1 | 745 | 3.62 | 65.4 | 18.0 | 32.0 4.02 | 71.6 17.8 32.4 
9 | 590 | 3.2 | 744| 3.45 | 67.5 | 19.5 | 30.2 3.99 | 72.7 18.2 324 
10 | 590 | 3.7 | 742) 3.36 | 62:5 | 18.6 | 31.7 | 4.13 | 70.5 | 17.0 | 34.7 
11 | 581 | 3.3 | 747| 3.56 | 63.2 | 17.7 | 32.8 | 4.24 | 69.1 | 16.3 35.7 
12 | 578 | 2.8 | 751 | 3.48 | 63.9 | 18.3 | 31.6 3.90 | 64.6 | 16.5 35.0 
13 | 585 | 2.9 | 737 3.67 | 69.5 | 18.9 | 30.9 | 3.90 | 70.6 | 18.0 32.5 
14 | 593 | 3.4 | 736 | 3.43 | 63.9 | 18.6 | 32.8 | 3.91 68.5 | 17.5 33.9 
15 | 604 | 4.7 | 740 3.67 | 68.5 | 18.7 | 32.3 | 3.62 | 68.5 | 18.9 32.0 
16 | 589 | 5.8 | 726 | 3.43 | 60.8 | 17.6 | 33.41.4.12 | 63.2 | 15.3 38.5 


| 





existing between the two mantles; experiment 53 referring to the 
American and 54 to the German mantle. By reference to this plate it 
will be seen that there are very marked and irregular fluctuations of 
candle power in both cases, and that after the first 48 hours the curves 
are in general parallel. The same irregularity and rough parallelism 
are observed in the curves showing candles per cubic foot. The change 
in illumination is evidently a function of some variable outside of the 
mantle, for the chances that two mantles of entirely different makes 





1 Mr. White, Director of Chemical Technology, Chem. Lab., University of Mich., in 
forwarding us this paper for publication, says: * this paper, although read at the meet- 
ing, was withheld from publication, because some of the experiments were not completed 
and has just been printed for distribution to members of the Association. 

2. * Relation of Heating to Lighting Power of Gases, with Special Relation to Incan- 
des-ent Mantles... A. H. White and H. Russell, American Gas Licut JOURNAL, 74, 468 
1901). : 

-_ of the Incandescent Gas Mantle."’ A. H. White, A. F. Traver and H. Russell. 
AMERICAN Gas LIGHT JOURNAL, 76, 143 (1902). sag 

“Theory of the Incandescent Gas Mantle.’ Second paper. A. H. White and A. F, 

Traver. Jour. Suc. Chem, Ind., 1992, 1012, 
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Plate I.—Relation of Heating Value of Gas and Atmospheric Moisture to Illumination and Efficiency of Two Mantles. 
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should have the same apparently irregular period is a very slight one. | during the experiment, and the pentane lamp was kept burning at the 
The curve showing the net heating value of the gas indicates a factor} proper height. Determinations of moisture were made simultaneously 
which has influenced the result to a marked extent. The parallelism | with the photometric readings. No determinations of the carbon dioxide 
between the curves showing candles per cubic foot and net heating value | in the air were made, but its amount was kept constant as far as pos- 
is striking. It is not quantitative; but when the errors involved in set- | sible by not taking the photometric readings until after the observers ” 
ting the mantles at their highest illumination and in measuring their | had remained in the room long enough to allow the conditions to be- 
candle power are taken into account, the agreement is so good thata|come uniform. After the first test the walls were moistened and the 
close connection must be granted between the heating value of the gas | consequent changes in illumination observed. With the mantle tested 
and the illumination. This connection is merely an indirect one, due | an increase of moisture was found tv affect the mantle more than the 


Betas RS 


< to the influence of changes in the composition of the gas upon the vol- | pentane standard, so that while its candle power with 3 grains of : 

t ume and temperature of the products of combustion, but this change is | moisture to the cubic foot was 62.0, at 6 grainsit had dropped to 60.4, a 

f more correctly indicated by change in the net heating value than by any | decrease of .53 candles per grain increase in moisture. A second series 

4 one other easily observed factor. showed a drop of .46 candles for each grain increase, the points being 

. Another influence which undoubtedly affects the lighting value of | on a straight line. This variation is not determined with sufficient : 

‘a the mantle is moisture in the air, the extent of which influence has, so| accuracy to be applied quantitatively, but it shows that the influence } 

» far as we know, never been studied. We used as our photometric | of moisture is a measurable one, working more to the disadvantage of 

s standard a 10-candle pentane lamp, which is known to be affected by | the mantle than of the pentane standard. The influence of change in 

in moisture in the air, and it became important to obtain some indication | barometric pressure has not been investigated. 

. of its relative effect on the mantle and the pentane standard. With When examining the curves of Plate I. in detail, the marked changes 4 
this end in view, the moisture of the photometer room was artificially | in candle power during the first 2 days are most striking. We have ia 

68 changed by hanging wet cloths near the ventilating inlets and moisten- ) found such changes in the first few days’ life of almost all mantles ex- # 

i. ing the floor and walls of the room, and a number of readings were | amined, and believe them to be due to the mantle shrinking and shap- 

F, made while the air became saturated with moisture and also as the | ing itself to the flame. We have found no uniformity in the direction 


room dried again. The adjustment of the mantle was not changed of this change, even among mantles of the same make, and no im- 
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portance is to be attached to the fact that in this particular instance one 
of the mantles increases and the other decreases in its illumination dur- 
ing the first 2days. The deduction of general application to be drawn 
from this is that mantles which are to be tested for efficiency should be 
allowed to burn at least 48 hours in order that they may have settled to 
a somewhat permanent state. It will be noted that the position of the 
2 mantles is reversed in the ‘illumination ” and “efficiency ” curves, 
the German mantle showing a higher candle power; but, on account 
of its looser texture, consuming more gas and giving a lower efficiency 
than the American mantle. After the second day we find a general 
agreement in the fluctuations of the 2 mantles, which is best studied in 
the “candles per cubic foot” curve. An experimental error of half a 
candle per cubic foot cannot be considered exorbitant in this work, 
which involves setting for maximum illumination, and such a change 
made in the value of either mantle would be sufficient to bring about 
almost exact parallelism, except on the eighth day, where there has 
probably been an error in reporting the consumption of the German 
mantle. In trying to account for the variations in the candles per 
cubic foot curve we shall take into account the heating value of the 
gas and the atmospheric moisture. The gas used was from the city 
mains. The wide variations in its heating value from day to day were 
due to the coal= famine, which compelled the gas company to use 
widely varying amounts of carburetted water gas. These fluctuations 
make the work of adjustment more difficult, but on the other hand 
also bring out the effects of such variations in the gas on its lighting 
value. 

Referring to the ‘‘ candles per cubic foot ” curve of Plate I., and pass- 
over the first 2 days’ tests for reasons previously mentioned, we find, 
from the 3rd to the 10th day, that the efficiency varies with the heating 
value in a fairly uniform manner. An exception is to be made in the 
case of the 8th day, where there is undoubtedly an experimental error. 
The influence of the drop in atmospheric moisture on the 4th day is 
shown by the relatively large increase in efficiency as compared with 
the change of heating value. On the 10th day there is a falling off in 
efficiency of both mantles, while the heating value remains unchanged. 
The increase of moisture on this day will partially but not completely 
account for this. Similarly, on the the 12th day the low moisture and 
the extraordinarily high barometric pressure account for at least part of 
the disagreement. between the change in heating value of the gas and 
the efficiency of the mantles. On the 14th day there is a disagreement 
for which we are unable to account. On the 16th day a small vertical 
crack, which had been present on the German mantle since the 6th day, 
increased so that the test was stopped. ; 

These experiments give no support whatever to the ‘‘ periodic ” theory 
of the change in the mantle’s illumination. The factor which has ex- 
erted the most influence on the mantle’s illumination and efficiency has 
been the heating value of the gas, with the amount of moisture in the 
atmosphere ranking next in importance. These tests confirm the con- 
clusions announced in previous papers that, within the limits of com- 
position of the gas for which a given burner.is adapted, the efficiency of 
a given mantle will be chiefly a function of the heating value of the 
gas. 

Tkese mantles in their test of only 16 days had not shown any marked 
diminution in their efficiency. If we compare the candles per cubic foot 
at the end of the 2d and 13th days, the heating value being the same, we 
find little change in the figures. Nevertheless, there is no doubt that 
mantles do almost universally deteriorate, and we have confirmed this 
by the life history of many mantles. Since the change cannot be as- 
cribed to any periodic change in the mantle, the reason must be sought 
in some alteration in its physical structure or chemical composition. 

The changes in the mantle shown by the microscope have been studied 
with care by others, notably by Dr. Killing,' who has shown that the 
fine threads of oxides sinter together and shrink by long exposure to the 
flame. We have followed with photomicrographs the changes taking 
place in several mantles during their life. Some showed marked shrink- 
age, but in others we were scarcely able to find a change after 900 hours’ 
burning, and we could not believe that this slight change was sufficient 
to account for the large decrease in illumination observed in these 
mantles. There remained as a totally new field of experiment the 
changes taking place in the chemical composition of the mantle during 
its life. Such changes might be brought about by the deposition of a 
foreign substance on the mantle from the air or gas, or they might be 
caused by the removal of part of the material originally composing the 
mantle. 

The deposition on the mantle of iron oxide from iron carbonyl in the 
gas has been studied by others. Its presence is easily detected by the 








brown coating of ferric oxide on the mantle. , We have noted its effects 
in only one case. When working with unpurified blue water gas its 
harmful influence was shown in a very few minutes, by the drop in 
illumination and the appearance of a brown coating on the mantle. 
Iron carbony] is not normally present in gas, and since deterioration 
due to it is so readily recognized we have not studied its effects further. 

A study in the change in the chemical composition of the mantle re- 
quired a delicate method for the estimation of cerium in the mantle 
oxides which could be applied to samples of less than 100 milligrams. 
The method finally adopted is based on that of E. Benz,' and is a cal- 
orimetric one involving the oxidation of the cerium salts by hydrogen 
peroxide in faintly ammoniacal citrate solution. The details of the 
method are as follows: 

For a standard we used a solution of mixed cerium and thorium 
nitrates, containing the equivalent of .0000344g CeO, and .0034g ThO, per 
cc. This corresponds very closely to a N/5,000 cerium solution. The 
manile or part thereof to be analyzed is fused with 10 times its weight 
of sodium acid sulphate. The sodium is used in preference to the pot- 
assium salt to avoid the formation of the difficultly soluble double sul- 
phates of thorium and potassium. After fusion the mass is dissolved in 
cold water, transferred to a 100 cc. graduated flask and diluted to the 
mark, An aliquot part of this, depending on the weight and cerium 
content of the sample, is run into a Nessler tube and used for the cal- 
orimetric comparison. The comparison is most delicate when about 
.00015 — .0002 grams of CeO, are at presentin the solution. Nessler 
tubes, about an inch in diameter, answer well. To another similar tube 
is added a 10 per cent. solution of sodium acid sulphate corresponding 
in sulphate to the amount present in the solution to be tested. About 
2.5 cc. of a 25 per cent. solution of potassium citrate and 10 to 15 drops 
of a 3 per cent. hydrogen peroxide solution are then added to both tubes 
and the liquid brought to the same height. The volume should not be 
less than 50 cc. Dilute ammonia is now added, drop by drop, until the 
solutions are faintly ammoniacal to litmus paper. The solution con- 
taining the mantle will be colored yellow, due to the oxidation of the 
cerium, while the other will remain colorless. Care must be taken not 
to add too much ammonia or the thorium will precipitate out notwith- 
standing the presence of the citrate. The tubes are then set into black 
cardboard cylinders, so that all light is transmitted through the bottom. 
The standard cerium-thorium solution is now run into the standard tube 
from a burette, a few drops at atime, until, on looking down the tubes 
against a white surface, the color appears the same. The standard tube 
must be shaken well after each addition. After the colors have been 
matched it is best to destroy the color in both tubes by acidifying with 
sulphuric acid, whereupon the cerium is reduced and the solution de- 
colorized. The solutions are then once more oxidized by adding a few 
drops of hydrogen peroxide and making ammoniacal. Upon again 
comparing the colors it is sometimes found that not enough cerium has 
been run into the standard tube. In this case the solutions are again 
brought to the same color, and from the volume of standard solution 
used the amount of cerium in the unknown solution is calculated. The 
thorium present makes the color lighter, but it has been found that 
when it is present in 10 times the amount of the cerium additional 
thorium has no further effect on the color. Thestandard solution used, 
containing thorium and cerium in the ratio of 100 to 1, will, therefore, 
answer for analyses of samples showing under 10 per cent. of cerium. 
We have found it better to use a single solution of thorium and cerium 
than to add to the standard tube the proper amount of thorium, oxidize, 
make ammoniacal, and then add cerium to the proper color. In the 
latter case it has been found that a considerable addit‘on of cerium is 
almost always necessary in order to bring the color in the standard up 
to that of the unknown after decolorizing and reoxidizing the solutions. 
The presence of iron interferes with this estimation of cerium, as it also 
produces a yellow color, due to the formation of ferric salts. The mini- 
mum amount of iron which was found to have an appreciable effect on 
the color is about .00004g. Several mantles were tested for iron after 
long periods of burning, but no determinable amount was ever found 
except in the case of the mantle above mentioned, which was tested on 
unpurified blue water gas. The method is a delicate one, and it is pos- 
sible to detect the difference in color of two solutions, due to 0.01 — 0.02 
milligrams of ceria. As an illustration of the accuracy to be expected 
in regular work, the results of 8 analyses of mantles of known percent- 
age of cerium are given: 


Per Cent, CeOg Present. Found by Ana ysis. 


.50 .50 51 
1.00 1.05 1.01 
2.00 2.15 2.05 
3.00 3.09 2.94 





1. J fuer Gasbeleuchtung, 1:03, 461, 


1. Zeit. Anu. Chem., 1%2, 297, 
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Analyses of mantles which had burned a long time showed that the 
percentage of cerium was less than in new mantles of similar brand, 
and that the cerium was no longer uniformly distributed throughout the 
mantle. In preparing an old mantle for analysis, the top 4 inch was 
rejected as probably containing foreign ingredients added to give it 
strength. The remainder was cut into 4 portions. The part which was 
clearly below the level of the burner cap was cut off and marked 
‘* bottom.” Next a narrow band about 4 inch wide, which included the 
doubtful portion just at the level of the cap, was rejected, and then the 
rest of the mantle was cut into two portions marked ‘‘ middle” and 
‘“‘top.” The middle section represented the part of the mantle most 
highly heated, the top had not been subjected to such a high tempera- 
ture, and the bottom, which had not been heated at all, represented the 
original composition of the mantle. This latter point was proved by 
the analysis of the bottoms of mantles of known initial cerium content 
after they had burned for long periods. Analyses of old mantles uni- 
formly showed a lower percentage of cerium in the middle than in the 
top, and a lower percentage in the top than in the bottom. 

As a typical case we may cite a mantle of a well recognized make 
which gave, when tested after 48 hours, 64 candles, or 16.6 candles per 
cubic foot. Tests made every 2 or 3 days showed a gradual diminution 
in illumination. After 29 days, when the heating value of the gas was 
almost the same as before, its candle power had sunk to 47.8 candles 
and its efficiency to 13.3. It was still in good condition after the test 
ou the 45th day, but a chimney breaking 2 days later spoiled it. The 
last photometric test made on a better gas than those mentioned showed 
44.) candles and an efficiency of 12.9 candles per cubic foot. The 
an:hysis of this mantle after it had burned 1,150 Hours showed that the 
bottom contained .64 per cent. of cerium oxide, the middle .23 per cent. 
and the top .28 per cent. The drop in illumination from 64 to 44 can- 
dles had been accompanied by a drop of from .64 to .23 per cent. in the 
cerium content of the highly heated zone of the mantle. 

That this decrease in the percentage of cerium is due toa real loss 
and not to an increase of some other constituent taken up from the gas 
was shown in two ways. First, a mantle was carefully weighed and 
started burning, and again weighed at the end of 1, 2, 4, 6 and 8 days, 
when it broke. It lost weight steadily, and at the rate of approximate- 
ly one milligram a day during that time. Second, the deposits with 
which the insides of the glass chimneys became coated were washed off 
and collected for analysis. A sample of 84 milligrams collected in this 
way contained 93 per cent. of sodium sulphate. In another sample of 
the deposit collected from several chimneys the mixed thorium and 
cerium compounds were precipitated as oxalates, filtered, ignited to the 
oxides and the cerium determined colorimetrically. This was found to 
be 26 per cent. of the combined oxides. Whereas, in the mantle the 
ratio of thorium to cerium oxide is about 100 to 1, in the chimney de- 
posit it is 3 to 1, showing conclusively that the cerium volatilizes more 
rapidly than the thorium. Another sample of chimney deposit exam- 
ined in the same way showed 12 per cent. oxide of cerium. 

It has been shown by experiments on many different mantles that the 
decrease in illumination is always accompanied by a decrease in its 
percentage of cerium. The variations in physical properties and method 
of manufacture of mantles from different makers render it impossible 
to draw any conclusions as to the quantitative relation between the de- 
crease in cerium and the fall in illumination. In order that we might 
test this point, the Welsbach Company kindly manufactured for us a 
set of mantles which were alike except in the percentage of ceria. One 
lot of mantles were pure thoria, and the other contained 0.5, 1, 2 and 3 
per cent of ceria, respectively. Tests were made on these mantles burn- 
ing side by side, two separate series being made for 900 hours. When 
the tests were stopped the mantles were analyzed. The data are given 
complete in Tables II. to V., and the photometric results of one series 





_ TaBLE II,—Exp, 58 and 59. 














; 2 | Exp. 580.5 Per Cent. Ce O2 Mantle, Exp. 59.—1 Per Cent. Ce 02 Mantle. 
Bl 8a. | =e 
& | 3Sd faim x 3 a oe £ = a 
B\mts | fe] 3  s® | £8 | See] Ss | gh | 8 
pe 138: | goa 3 35 so | £8: 2 33 ity 
oe i"Sa | fca | 3 Ss EE | See 3/65 /| & 
7 Pa ~S2 = ~ as | “ss S Pe as 
Ce a] — a & 3 
O | 595 | 3.29 | 56.9 | 17.3 | 344 | 8.27 | 54.6 | 16.7 | 35.6 
24 85 «3.83 | 521 15.6 | 37.4 | 3.14 | 516 | 16.4 | 35.6 
100 | 586 3.34 | 47.6 | 14.3 41.1 | 2.96 | 46.0 | 15.5 | 37.7 
300 | 593 | 3.384 | 87.1 11.1 | 53.4 | 2.64 | 37.1 | 14.1 | 42.2 
600 | 594 3.28 | 33.0 10.1 | 59.0 | 2.85 | 36.8) 12.9) 46.0 
900 603 | 3.11 | 29.1 94 | 644 | 2.72 | 34.1| 12.5 |) 48.1 
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TABLE III. 


















































E i | Exp. 60.—2 Per Cent. Ce Og Mantle. |Exp. 61.—3 Per Cent. Ce Oz Mantle. 
FA ee wae 
E | $36 ce | g r x | ¢ al hae 
& jets Be e = ae o2 do = 2k 22 
eg | eee Ez=O = =6 e. aa | g as Z. 
2-l|azfs | 88g | oO gO Pe | g8g |] oO ao | Ps 
2 ce | «& Wi. =| & e 
0 595 3.12 | 51.2 |. 16.4 36.2 3.02 | 40.0 | 13.2 | 44.9 
24 | 585 3.30 54.0] 16.4 | 35.7 | 3.04 | 344 11.3) 51.6 
100 586 3.38 | 48.2 | 14.2 41.1 2.96 | 35.0 11.8 | 49.5 
300 | 593 | 2.96 47.0] 15.9 | 37.4 | 2.69 | 33.4 12.4) 47.8 
600 | 594 281 47.1 | 15.7 | 35.4 $s a 
600 | 625 i =a < * 269 | 38.1 14.2) 44.2 
900 | 603 2.83 45.4| 16.0 | 37.6 | 2.55 | 36.7 14.4, 41.6 
TABLE 1V.— Exp. 63 and 64. 
= | & | Exp.63.—0.5 PerCent.Ce Og Mantle. |Exp. 64.—1 Per Cent. Ce O2 Mantle. 
$ | sss. |———— oa - ; 
Elgso| .f/ ¢ PS ey ee Fae ee" 
@limos | as! so | se | £8 | ats | 3 | sme | aS 
2 | 23% | Bge F <3 a |} gee |) esa | 
e Fes | gee | 8 | 3E es.| 8£8 | 5 | se | ws 
S|' © | Sos +.% ist og | °8s|8 | “i | ois 
Be “2 & L = & ~ 
0 | 603 | 3.53 | 56.2] 15.9 | 37.9 | 3.40 | 59.1 | 17.4 | 34.7 
24 | 586 | 3.27 | 51.9 15.8 | 36.0 | 3.19 | 58.9 185) 31.7 
100 | 595 | 3.27 | 48.3| 148 | 40.3 | 3.20 | 57.5 | 18.0 | 33.2 
300 | 599 | 3.17 | 43.1) 13.6 | ‘44.0°' 3.05 | 50.2 16.5 | 36.4 
600 | 625 | 3.07 36.4) 11.9 | 52.7 | 3.138 | 49.6 15.8) 39.5 
900 | 628 | 3.20 38.6) 12.1 | 52.1 | 3.06 | 428 14.0 44.9 
TABLE V.—Exp. 65 and 66. 
a z lRxp. 65.—20 Per Cent. Ce O2 Mantle. Exp. 66.—3 Per Cent. Ce Og Mantle 
Simes | Gs | 3 | s* | #8 | Ges) Ss | s* | Bs 
© S& | SEO =| =: a SSU = ee _ 
& | O36. 3°: & tas So Bs & z= Pe 
wil We, al a Se Se 
0 | 603 | 3.00 | 51.6) 17.2 | 35.1 | 3.08 44.8 14.5) 41.5 
24 586 2.92 | 48.9 | 16.7 35.0 3.13 | 38.3 | 12.2 | 47.8 
100 | 595 | 2.76 | 48.2) 17.5 | 34.1 | 2.92 | 39.3 | 13.4 | 44.2 
300 | 599 | 2.82 | 48.1) 17.1 | 35.1 | 2.91 | 88.4 | 13.2] 45.5 
600 | 625 | 2.64 | 44.0) 16.7 | 37.5 | 2.80 39.1 | 14.0| 44.8 
900 628 | 2.69 | 46.5 | 17.3 36.1 2.78 39.3 13.7) 44.3 
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are shown graphically in Plate II. In both series the candle power de- 
creases rapidly with the .5 per cent. ceria mantle, less rapidly but still 
markedly with the 1 per cent., decreases slightly with the 2 per cent. 
and increases with the 3 per cent. mantle. The candles per cubic foot 
change in the same way. The marked difference in the heating value 
of the gas in the two series makes direct comparison difficult, but this 
may be partially eliminated by calculating the illumination as a func- 
tion of the heating value alone, and plotting British thermal units per 
candle hour. In this method of plotting a rise in the curve means a de- 
crease in efficiency. This is also shown in Plate II. The more rapid 
deterioration of the mantles with the low cerium content and the actual 
improvement of those with the high percentage of cerium are now 
evident. 

In the analysis of these mantles the top. middle and bottom were 
analyzed separately, as before explained. The results are given below. 
In the 900 hours burning, the cerium in the hot zone had dropped to 
from 40-60 per cent. of what it initially contained. 


~Percentage of Ceria.—-—, 

Mantle. Exp. Number. Bottom. Middle. Top. 

.5 per cent 58 51 21 .o9 
5 ts 63 .50 32 42 
1.0 * 59 1.05 43 19 
1.0 ee 64 1,01 oF 72 
2.0 i 60 2.05 Ae 1.37 
2.0 a 65 2.15 .88 1.50 
3.0 “i 61 2.94 1.56 2.66 
3.0 = 66 3.09 1.51 2.40 


The relation between the final cerium content in the middle of the 
piantle and the illumination is best expressed graphically by plotting 
the cerium content and the B.T. U. per candle hour of the last test. 





The curve is shown in Plate III. It is approximately a parabola with 
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Plate Uf.—Chang: in Illu nination and Efficiency of Mantles with Differing }Percentages of Cerium. 


= Our earliest tests were made entirely on American mantles, but later 
ee | we obtained, through the kindness of Dr. Bunte, a number of samples 
: =, | of three of the best known German makes. These came to us already 

i, | burned off and shellacked. The manufacturers claim that shellacking 
| injures the illuminating power, but as American mantles are all put on 












































Plate Lil.—Relation between Percentage of Cerium and Efficiency in Old Mantles. 


its vortex, the point of highest efficiency, at about 1 per cent. cerium 
content, and the efficiency decreasing in both directions with change in 
the percentage of cerium. This is in general accord with the well 
known facts about the efficiency of different mixtures of thoria and 
ceria. As these mantles are no longer homogeneous, it is out of the 
question to compare the results with those obtained from new man- 
tles. 

This series of mantles showed clearly what had also been noted in 
commercial mantles, that the decrease in the percentage of cerium 
changed the color of the light. With higher percentage of cerium the 
light is yellow. As the cerium drops to about 1 per cent. the light be- 
comes more nearly white. As the cerium drops below 1 per cent. it 
becomes more of a green. 


\the market in this form it was deemed fair to use the shellacked Ger- 


man mantles. With the mantles came some of the German Auer 
burners, and an attempt was made to test them according to the meth- 
ods of the German commission (J. fiir Gasbeleuchtung, 43, 665, 1900), 
which prescribe that a 10-inch chimney shall be used, and that the pres- 
sure shall be varied between 1.2 and 1.4 inches and the consumption 
between 3.5 and 4.4 cubic feet until the highest illumination is ob- 
tained. The Auer burner does not possess any way of regulating the 
air or gas supply except as the latter may be regulated by turning the 
fixture key, which affects a corresponding change in the pressure. We 
found that the air supply was too great for our gas and that it was 
necessary to put metal collars around the burners to control the air sup- 


| ply. 


We also found that we could not get the proper amount of gas 
through the burner at the low pressure specified. The German regula- 
tions direct that a proper tip be chosen by trial to give the maximum 
light. Noseries of tips came with the burners and we used them as 
they were furnished to us. This necessitated the use of a 2-inch pres- 
sure. The burner was set for highest illumination each time by regu- 
lating the air supply. An attempt was made to run a parallel series, 
keeping the consumption constant at the amount determined to be pro- 
per for the first day, but the light could not be kept steady on some 
days and this test was abandoned. Tests were also made with these 
mantles on American burners. These mantles on the American burn- 
ers started higher but deteriorated more rapidly. These phenomenaare 
probably associated. The adjustable air and gas supply allowed a more 
perfect regulation of the conditions of combustion, giving a higher tem- 
perature and more light with correspondingly rapid deterioration. One 
of the German mantles actually made good its claim of increasing in 
illumination for more than 1,000 hours. The curve shows the usual 
irregularities, but a fair line struck through the points shows a distinct 
increase both in candles and candles per cubic foot during the 52 days’ 
burning. The photometric results are tabulated below. Unfortunate- 
ly, an accident in the analysis of this mantle prevents us from giving 
the chemical composition of the mantle after burning, but the composi- 
sition of the new mantle was 1.27 per cent. of ceria. 





American Gas 
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Net Heat Atmos. 


Value of Mixture, B.T.U. 

Days Gas. B.T.U. Grains Candles per per Candle 
Burned. Cons, perCu. Ft. per Cu, Ft. Candles. u. Fe. Hour. 
0 3.54 593 3.4 60.3 17.0 34.9 
1 3.45 591 3.3 60.4 17.5 33.7 
5. 3.42 582 3.2 61.5 18.0 32.5 
9 3.46 585 4.6 62.9 18.2 32.1 
13 3.32 583 4.7 57.2 17.2 33.8 
16 3.45 578 5.4 60.7 17.6 32.8 
20 3.56 579 3.6 63.5 17.8 32.5 
23 3.51 589 3.5 66.2 18.8 31.2 
27 3.38 585 3.9 62.4 18.5 31.7 
33 3.39 579 2,9 60.3 17.8 32.5 
37 3.56 578 3.1 64.7 18.2 31.8 
4f 3.35 579 4.0) 62.5 18.7 31.0 
52 3.44 591 4.§ 51.4 17.8 33.1 


In considering the reasons for the volatilization of the cerium, it did not 
seem impossible that a marked deficiency of air supplied to the burner 
might cause carbon monoxide in astrongly reducing atmosphere to form 
a volatile cerium carbonyl. To test this a mantle was started with the 
air supply so restricted that there was a very noticeable flame envelope 
outside of the mantle. Under these circumstances the mantle gave a 
poor light and was evidently at a low temperature. For photometric 
measurements it was brought back to its normal method of burning. 
After burning for 42 days in this manner the mantle retained its original 
candle power and efficiency unimpaired. It was then burned with 
proper air supply, with the result that an immediate deterioration was 
noted. After burning 23 days more it was stopped, having burned in 
all 1,560 hours. In the last period of 23 days it dropped from 61 to 42 
candles, and its efficiency fell from 19 to 12 candles per cubic foot. The 
analysis of this mantle showed in the middle .39 per cent. of cerium, 
while the bottom, representing the original composition of the mantle, 
contained 1.05 per cent. The photometric results indicate that this loss 
of cerium took place almost entirely in the second period, when the 
mantle was burning properly. A deficient air supply, so far from im- 
pairing the mantle, seems to have preserved it during the first period by 
keeping its temperature below that at which the cerium volatilizes. 

It seemed also possible that sulphur compounds in the gas, forming 
sulphurous and sulphuric acids in combustion, might be responsible for 
the loss of cerium. The very large percentage of sodium sulphate in 
the chimney deposits lent color to this idea. As no way presented itself 
of readily removing the organic sulphur always present in the gas, the 
influence of an excessively large amount of sulphur was studied. For 
this purpose hydrogen sulphide was introduced into the gas in amount 
about equal to 100 grains sulphur per 100 cubic feet, an amount 10 times 
greater than normally preseut. Tests on two mantles burned under 
these conditions failed to give any evidence of abnormally rapid de- 
terioration. We cannot ascribe any marked influence to the presence 
of sulphur. 

The suggestion has been made that the use of water gas is responsible 
for the more rapid deterioration of mantles in this country than in Ger- 
many. We have not had available a continuous supply of water gas, 
but tests made through the kindness of Mr. A. F. Traver, of the Grand 
Rapids Gas Company, indicate that water gas does not necessarily exert 
a harmful effect. 

In a test of two similar mantles, one burning carburetted water gas of 
an average candle power of 25 and the other a coal gas of 15-candle 
power, the mantle on water gas, after 24 hours’ burning, was giving 
115 candles, or 32.9 candles per cubic foot, and after 1,150 hours was 
still giving 91 candles, or 21.2 candles per cubic foot. The mantle 
burning on coal gas, after 24 hours, gave 96 candles, or 21.3 candles 
per cubic foot, and after 1,272 hours, 72 candles, or 14.4 per cubic 
foot. Both mantles remained in good physical condition until breaking 
chimneys stopped the tests. The much higher candle power of the 
mantle burning rich water gas is confirmatory evidence of the influence 
of the heating value of the gas on illumination. Although this mantle 
stood the test of continuous burning on water gas without visible phys- 
ical deterioration, some mantles have shown a marked tendency to 
crumble at the level of the cap in the intense heat of the water gas 
flame. It is naturally 4 more severe test of.a mantle to subject it to a 
very hot flame than to keep it at a lower temperature. 

Our study of the subject of the deterioration of mantles while burn- 
ing leads us to the following conclusions: The physical changes which 
take place in well made mantles are relatively unimportant. The 
greatest cause of the gradual deterioration is the loss of eerium oxide, 
which slowly volatilizes in the intense heat. Experiments on mantles 
containing originally more than 1 per cent. of cerium indicate that their 
efficiency increases until the cerium content of the hot zone has dropped 


rate of deterioration of commercial mantles varies greatly, but the im- 
portant factor is still the decrease in the percentage of cerium. Some 
mantle manufacturers are able to very greatly lessen the rate of loss of 
cerium and thus make mantles which retain their efficiency for long 
periods. Our experiments do not suport the theory of periodic change in 
the mantle’s illumination but confirm the position previously taken 
that the alteration of the heating power of the gas, with its consequent 
effect on the temperature of the mantle, is the most important factor in 
causing the fluctuations in the illuminating power of a mantle from 
one day to the next. The amount of moisture in the atmosphere also 
exercises an appreciable influence. 








A Soft Answer Burneth Away Chaff. 


—_ 

[By Mr. GEorGE G. RAMSDELL. | 
When Mr. Brown read his paper, ‘‘Why Milwaukee Did Not Build 
Inclines,” at the meeting of the American Gas Light Association held in 
New York, in 1902, some surprise was expressed that his challenge was 
not more adequately answered by those who advocate the inclined system. 
We do not believe that this apparent neglect was because of a lack of 
the courage of their convictions on the part of the believers in inclines, 
but rather that the records necessary to verify their arguments were not 
then at hand. Mr. Brown’s whole argument must stand or fall upon 
his claim that a bench of 8 inclined retorts would not produce over 
135,000 cubic feet of gas in 24 hours, or, as he put it, ‘‘ As to the gas 
made per bench, that assumed for inclines (135,000 per day) I believe to 
be in excess of any average results now being obtained anywhere.” 
Even were this claim correct we think the ultimate showing made by 
his paper is favorable to inclines. However, since that time the new in- 
clined retort house at New Bedford, Mass., has been successfully put in 
operation, and we give the actual results of the first 27 consecutive days 
of operation, the gas being corrected for temperature. 


Account of Gas Made in Inclined Retorts at New Bedford, Mass., 
June 8th to July 4th, Inclusive. 














Date. Gas Made.* Coal Used. Yield. Average per Retort 
wume 6.6.04: 182,884 43,840 4.17 15,240 
ee rcs 156,290 43,840 3.56 13,024 
Pe Ree da eee 205,100 43,840 4.68 17,092 
saat) Peer ee 223,600 43,840 5.10 18,633 
7 ©) Meibeslee xe 209,300 43,840 4.77 17,442 
eee ee 176,910 43,840 4.03 14,742 
gua Spee 184,400 43,840 4.20 15,366 
t  Aeewnnes 211,520 43,840 4.82 17,626 
see. 7 err ew 214,351 43,840 4.89 17,862 
SS Riess s See 43,840 5.00 18,263 
pie ee 204,386 42,940 4.76 17,032 
esd saa 189,600 55,200 3.43 15,800 
gee reer 195,690 50,400 3.88 16,307 
wet 3 ree 203,900 48,000 4.24 16,992 
oY Qlaaearas 219,610 48,000 4.57 18,310 
Se eee 230,190 48,450 4.75 19,182 
ane. © eee 242,405 48,600 4.98 20,200 
i ee 237,194 57,600 4.12 19,766 
Te Qs wed ose 238,618 57,600 4.14 19,885 
wae 7 237,73U 48, 600 4.87 19,811 
ete) ene 243,970 48,600 4.99 20,331 
Ae: ee 243,680 50,400 4.83 20,307 
ST aie area’ 243,342 50,400 4 83 20,878 
owe Bin ccva cs 245,867 50,400 4.88 20,488 
SS, Jaros Sete 236,868 50,400 4.70 19,739 
ae eee 251,350 50,40 4.98 20,946 
EL aa ehiand gta 249, 3u0 50,400 4.94 20,775 
5,897,415 1,294,790 4,55 18, 202 
Average per retort for the 12 days ending July 4th.... 20,142 


*Corrected. 


This report shows that, notwithstanding the adjustments necessary to 
a proper working of the furnaces and the breaking in of men entirely 
new tc the operating of inclined retorts, etc., the average for the 27 
days, making no allowance for conditions peculiar to the starting up of 
a new works, was 18,202 cubic feet, or at the rate of 145,616 cubic feet 
per day for a bench of 8’s, while for the last 12 days of the time the 
average per retort was well over 20,000 per retort per day, or over 
160,000 for a bench of 8’s. = 

It will also be noticed that on the 3d of July the make in 12 retorts 
was 251,350 cubic feet, equal to 167,568 for a bench of 8’s. 

We assume that these figures abundantly show what we unkesitat- 
ingly claim, that a bench of 8’s, 20 feet long, will average, week in and 
week out, 160,000 per bench per day, using standard American gas 
coal. The above results were obtained using 6 and 5-hour charges. 
We believe that when more gas is needed, and 4-hour charges are 





to about 1 per cent., and that from that point on they deteriorate. The 


adopted, 21,000 to 22,000 cubic feet will be as easily produced, equiva- 
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lent to a production of 170,000 to 175,000 cubic feet per day in a bench | ¢ 
of 8's. 


We have taken Mr. Brown’s exhibits as contained in his paper and | 


, Actual price charged, 25th March, 1902, stating discount if any. 
Private consumers, 54 cents per 1/000. Public lamps $11.55 per 
year per lamp, including lighting. cleaning and repairs. Discount 
24 to 20 per cent., according to consumption. 


added an additional column based upon the make of 160,000 cubic feet | 49 Annual charge for meter rent: Provided free of charge. 





per day, which we give below. 11. arenes peter: ’ i 
While we do not admit or deny the correctness of Mr. Brown's esti- . ns wa - —- ome arg eniaalvesshnedhttes hud ei a 
: . ad . Number DEE RNID . ow cccwecsnser-cscvccecece 
essa ete aor yarpered the added column without altering his Gg 12. Total receipts in respect lan undertaking during the year ending 
ures, simply calculating the added figures from the estimates as he has 25th March, 1902, $1,107,902.52. ‘ ge 
given them but reduced proportionately. 13. Total ee ye oo year pape! a ee eo 
Y } ~ Nesta . interest on loan and other items in column > S971, 927.04. 
Exuiit A.— Working Capacity of 4,000,000 Cubic Feet per Day. | 14. a. Interest paid on loan..... .....--eeeee sree eres $59,050.11 + - 
—_” ein % —— a b. Amount paid for — 1 RL, ee on + 7 
; : 35 50,000 c. Amount of loan repaid that year.... ....-.---- None. 
raph cfc pho ete aa me 160, 900 d. Amount paid for redemption of annuities....... a mans. - 
Life in 1,000 feet a . 81,000,000 121,500,000 144,000,000 e. Amount placed to sinking fund........... , spat +5 
Cost of resetting.......... $550 $1,250 $1,250 : ; Ts see 
se per 1,000.. .0068 .0128 0087 During year ended March 25, 1902, stated separately. 


EXHIBIT B. 


Cost of house, 4,000,000 per day capacity, inéluding stage floors. 

Last column figured on exactly the same basis as second column. 
Foundation on piles. .... oo: s6Ue merase es6sep, 0-0 asco oi ew 
Coal eee, conveyors and breakers, 50 tons per hour capacity 

| oan s 0.6t0s 006 Sew ERs © cis p00 be ee ogc so Sot eo aces 
Charging apparatus for inclines... . 
Stoking machinery, compressor, etc 
Coal bins, 30 hours’ supply 
SE ele es 
Bench foundations on piles 
Connections and drains 


© © 0,0 6 o% 

CROSS SCHHOCSSHESET OSE SESE SES: Seeese'sere 
C+ OTH ee corer sesseeeers sess rees wens 
ee 


NSN EOE 
Depreciation at 5 per cent... 


ee ee er ee ee ee ee ae 


Make of 250 maximum days 


ee a a a a 











Cost per 1,000 made. Interest and depreciation.................. 
Exursits D. anp E. | 
Labor costs per day........ $110.00 $105.25 $88.83 
25 ag SL a .0275 .0263 .0222 | 
Exuisit F.—Summary. | 
48 Horizontals. 32 Inclines. 27 Inclines. 
| At 5 eee .0068 .0128 .0087 
ig 2 ae Se -0339 .0453 .0369 
3 Vavene &.°..... .0275 .0263 .0222 
_ | SEES er SSR ee .0682 .0844 .0678 








1Concluded from Page 125.] 
Something about Gas Wests in the United Kingdom.— 
oO. 


— — 


i , i P ‘lined 4's. 
Horizontal 8's, Inclined 8's. Inc line i é's 
48 Benches. #2 Benches. 2 Benc nen. 
2 Stacks of 24 4stacks of 8 % Stacks of $ 


Benches Each. 
House 30” by 54° bv 50 
Equal 19,500 Sq. Ft. 
$86,580.00 


Benches Each. Benches Each. 
House 340’ by 72° by 40 House 474' by £0 by 48 
Equal 25,000 Sq. Ft. Equal 24,000 Sq. Ft. 


$85,000.00 $106,000.00 



































6,000.00 7,500.00 6,045.C0 
15,000.00 15,000.00 15,000.00 
fee 9,600.00 8'100.00 
32,000.00 ee vase 
6,000.00 12,500.00 10,055.00 
144,000.00 249,600.00 212,288.00 
10,500.00 9,200.00 7, 763.( 0 
4,000.00 3,000.00 2,531.00 
$318, 250.00 $424,900.00 $348,372.00 
21,000.00 28,440.00 21,600.00 
$339, 250.00 $453,340.00 $369,972.00 
16,962.50 $22,667.00 $18,498.60 
' 6,962.50 22,667.00 18,498.60 




















$33,925.00 $45,334.00 $36,997.00 




















1,000,000,000 1,000,000,000 1,000,000, 000 
.0339 .0453 .0369 


15. Amount of net profit, if any, realized for year ended March 25, 
1902, after payment of interest in column 14, and how applied: 
$50,022.75, partly to borough fund, balance not yet applied. a 

16. Number of tons of coal carbonized during the year ended March 25, 
1902: 91,752. ; 

17. Nature and quantity other materials used for the manufacture of 
gas during year ended March 25, 1902: Solar distillate, 2,040,452 
gallons. ; - 

18. Number of cubic feet of gas made during year ended March 25, 
1902: 1,683,983,000. : 

19. Number of cubic feet of gas consumed during year ended March 

25, 1902: 


° or me 9 

@. Private copsumers, CC... ....c.cerccnccerccscees 1,350,731, 200 
b. Public lamps (exclusive of amount consumed at aie 

NC ks <iicac cogs bene cutee vcvecd cre keep sees v0 213,770,000 





[Prepared for the JouRNAL by MR. FREDERIC EGNER.] 
To give the reader an idea of the arrangement of the “returns” under 
review, the following headings of columns will serve: and to still fur- 


ther illustrate the subject, the figures relating to one of the ‘‘ undertak- | 
ings” will also be given. The plant taken as an example is that of the | 


Belfast, (county Antrim, Ireland) Corporation. The headings of 
columns follow in order, thus: 


Name of Local Authority —Belfast Corporation. 


. Acts of Parliament or Provisional Orders. Belfast Gas Act, 1874. 

. Limits of supply, showing separately, districts within and beyond 
jurisdiction of local authority. City of Belfast. 

. Amount of loan and capitalized th of annuities authorized for 
purposes of gas undertaking, March 25th, 1902: £600,000 sterling, 
or $2,919,900. 

4. Period within which Joan is to be repaid and annuities redeemed: 
39 years from 1899. 

. Total amount of money borrowed down to March 25th, 1902, includ- 


“) 


ing capitalized value of annuities, not deducting amount repaid: 


oOo wre 


ou 


$2,321,950, 47. 
6. Rate of interest paid on loan, 23 to 4% per cent. 
7. a. Total amount of loan repaid....................... $554,829.67 
b. Total annuities redeemed.......................... None. 
c. Total amount placed to Sinking Fund exclusive of a 
SRING Sirecida tine dbine+os- ateokdidiineeicie ankicniad 194,981.18 


‘ $749,810.85 
8. Maximum price of gas authorized per 1,000 cubic feet—$1.33. 





1,564,501, 200 
20. If water gas is supplied, state: 
a. Number of cubic feet supplied: 725,708,000. 
b. The maximum proportion of its admixture with coal gas: (a) 
725,708,000. (b) About 43 per cent. 
| 21. Length of gas mainsin miles: 424. 
22. Number of consumers, March 25, 1902 (calculated according to 
number of accounts): 42,187. ints , oa 
23. Number of public lamps lighted during the year ended March 25, 
1902, and whether supplied free of charge: 9,907. 

Thus far.the “ Official Return.” The works are under the evidently 
efficient management of Mr. James Stelfox, whom the writer was much 
pleased to meet and ride with in ‘‘ An Irish Jaunting Car” some 6 years 
ago. The works were visited and found in every respect modern and 
clean and a credit to the corporation and its engineer. 

A word of caution to the reader at this time may not be out of place. 
It is generally known perhaps, but not always remembered, that the 
purchasing power of a dollar in the United States and abroad—Ireland 
for instance—differs greatly. Gas at Belfast at 54 cents per 1,000 cubic 
feet is relatively not as cheap as gas at $1 per 1,000 cubic feet at New 
York. It will be observed, for instance, that the Belfast Corporation 
was able to borrow the capital which it required at from 2} to 4% per 
cent. Doubtless, no American gas company has yet been able to ob- 
tain money upon such favorable terms. When on the spot six years 
ago, the writer found that retort house firemen and all other labor re- 
éeived Jess than one-half the compensation paid here with us at this 
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time, not to mention the days when $3.50 and $4 per day were com- 
manded by the very independent stoker of 20 years ago. 

The smallest of the municipal gas undertakings is that of the Wen- 
lock Corporation, Shropshire. Only one million cubic feet of gas was 
made and 750,000 sold. ‘‘About” one mile of street mains with 65 con- 
sumers and 40 public lamps seems to be the limit for the year reported. 
Coal gas was manufactured, for which 200 tons of coal were required. 
The largest of the municipal plants is that at Glasgow, Scotland, where 
5,422,367,500 cubic feet of gas was sold in the year ending with March 
25th, 1902. The smallest of the ‘‘ Authorized” gas companies’ plant is 
probably that at Lampeter, Cardiganshire, where 100 tons of coal 
(‘‘about”) were used to produce an amount of gas which the table states 
‘**cannot be given.” But they have ‘‘ about” one mile of street mains, 
with 73 consumers and 33 street lamps to supply. 

The largest is of course The Gas Light and Coke Company, of Lon- 
don, which was previously mentioned. 

The tables of this ‘‘ Official Return” of private gas companies show 
so many plants paying from 9 to 12 and more per cent. annual divi- 
dends that the writer could not help wondering if those who ‘‘ make 
money ” by the delightfully lawful and not so very difficult method of 
buying gas properties at any price, and then getting the printing 
presses at work turning out bonds and other securities (?) the quantity 
being limited only by the earning capacity, and then selling same for 
real money, how this great opportunity has ever escaped their percep- 
tion. It cannot be that they are satisfied, for that would scarcely be 
natural; or does the law of the United Kingdom act as an effectual 
stopper upon these very profitable modern financing practices? It is 
‘perfectly honest, you know,” and, therefore, why such regular 
bonanzas have escaped to date is somewhat remarkable. 








The Synthetic Cyanide Process. 
—_>___- 

In a paper, read by Dr. Fritz Roessler, of Frankfort-on-Main, at the 
Berlin International Congress of Applied Chemistry (a free translation 
of which has been published by the Journal of Gas Lighting), the 
author remarked: 


The present world’s consumption of cyanide may be said to be sup- 
plied by four synthetic processes, leaving out of account the ever- 
diminishing quantities made from potassium ferro-cyanide and sodium, 
and the cyanogen obtained from beet sugar residues (schlempe) as not 
being, properly speaking, synthetic processes. The four processes are: 
Siepermann’s process in Stassfurt, Beilby’s process in Glasgow, the 
Raschen process of the United Alkali Company, and the improved 
Castner process. Far away the greater part of the many other cyanide 
processes patented have never reached the practical manufacturing 
Stage, because the inventors overlooked the fact that, for practical pur- 
poses, the important matter is not to discover a new method of synthe- 
sizing cyanides, but to find a practical and cheap way of producing a 
salable, commercial article. 

The difficulties which are to be overcome in producing a finished, 
commercial product from the cyanide containing mixtures obtained in 
most synthetic processes are well exemplified by the Stassfurt process, 
as described in recent patents. This process, like that of Beilby, sets 
out from potash, charcoal, and ammonia. To-day, ammonia still re- 
mains the only source of nitrogen used in the synthetic processes which 
are actually producing cyanide. The reactions given by Siepermann 
as representing his process are: 

K, CO, + NH, = KCNO + KOH + H,0O. 
KCNO + C=KCN + CO 
According to more recent researches, the process appears, however, to 
take place as follows: 
K, CO, + NH, = CO. NH,. OK + KOH 
CO. NH,. OK = KCNO + H, O 
2 KCNO = K, N,C + CO, 
K,N,C + C = 2 KCN 
The separation of the various products of the reaction is accomplished 
by means of their different solubilities at different temperatures. 

Beilby has succeeded in avoiding the difficulties of lixiviating, and 
obtaining the cyanide from aqueous solution by working directly for a 
high strength fused cyanide. He succeeded in this by reducing the 
melting point of the working mixture by adding ready made cyanide 
to it. 

The United Alkali Company’s process, which consists essentially in 
the oxidation of sulphocyanides with nitric acid, is, from the chemical 
standpoint, a very elegant process. Technically, however, it is ex- 
tremely complicated; and, above all, it does not produce a fused pro- 
duct. 


A 





The cyanogen content of pure sodium cyanide is proportionally 
higher than that of pure potassium cyanide; but until recently it was 
not possible to produce pure high strength sodium cyanide. The work- 
ing out of the Castner synthesis from metallic sodium and ammonia 
has now, however, led to this result. Castner himself gave the follow 
ing equations as representing his process: 


Na + NH, = NaNH, + H 
NaNH, + C = NaCN + H, 
It has been proved, however, that the reaction is more complicated ; 
it taking place as shown in the equations: 


Na + NH, = NaNH, + H 
2NaNH, + C = Na, CN, + 2H 
Or NaNH, + NaCN = Na, CN, + H 
Na, CN, + C = 2NaCN 


Although metallic sodium is a comparatively costly raw material, this 
synthesis is considerably cheaper than that which sets out from soda, 
charcoal, and ammonia, as the apparatus is simple, and the yields are 
good. Itis noticeable here, as in other cases, that in synthetic pro- 
cesses it is most important to set out from raw materials of the greatest 
possible purity, even though their preparation is attended with con- 
siderable expense. ; 

Considering the many synthetic methods of preparing cyanides which 
have been proposed, in the light of practical experience, it is obvious 
that by far the greater part of them merely attempt to synthesize 
cyanides or hydrocyanic acid, and that they quite overlook the enor- 
mous difficulties which arises when an attempt is made to prepare a 
commercial finished cyanide from the cyanogen containing materials 
obtained. This is especially true of the many processes which attempt 
to work with atmospheric nitrogen. None of these have so far been 
successful, although the raw material cost nothing. The cost of pro- 
ducing the high temperature, the destruction of apparatus, and the cost 
of purifying the product obtained are excessively high. 








Practical Factory Sanitation.’ 
re 

A recent bulletin of the Department of Labor, on ‘‘ Factory Sanitation 
and Labor Protection,” merits a much wider and more general circu 
lation than the method of distributing Government publications promises 
to secure for it. While by no means a comprehensive discussion of 
the subject to which it relates, and touching only a few of the many 
evils incident to the neglect in workshops of precautions essential to 
health and comfort of men and women employed therein, it is sugges- 
tive and will well repay thoughtful study by every employer of labor. 
It will make it reasonably evident to the appreciative reader that there 
is room for a new profession—that of sanitary engineering applied to 
workshop conditions. It is one which demands the preparation of 
large experience and an intimate knowledge of industrial conditions. 
Not only every mechanical trade, but every shop, presents problems of 
its own which, if solved intelligently, must be dealt with with refer- 
ence to facts as one finds them, with men as their social environment 
has made them, and with localities according to climate, humidity and 
whatever must be considered in the judicious selection and develop- 
ment of a manufacturing site. 

Successful workshop sanitation calls for a knowledge of many 
sciences and practical familiarity with economic conditions. The 
amateur in such matters is likely to be found an impractical and unsafe 
adviser. The zeal of the radical reformer needs to be tempered by the 
discretion whick is gained only from experience in dealing with masses 
of average men who are more likely at first to obstruct than to co- 
operate with measures designed to conserve health and promote com- 
fort. Often the attainment of satisfactory conditions is possible only 
by gradual approaches, time being given for the formation of new 
habits and the gradual raising of the standards of judgment in matters 
pertaining to comfort and decency. The employer who, impréssed 
with the idea that his workshop conditions are not what they should 
be, goes too fast and too far in an effort to make them “ideal,” is 
usually disappointed in the outcome, with the result that he abandons 
further effort, regrets the expense and trouble he has already incurred, 
and decides that since his work people are too indifferent or too careless 
to co-operate with him in carrying out his plans for their benefit, he 
will in future remain content with what they find satisfactory. This is 
superimposing one mistake upon anether, both of which might -+have 
been avoided had he put himself under wise guidance and taken only 
such steps as would have commanded the co-operation of his work 
people. A certain amount of pressure is usually necessary to enforce 
on the part of the indecent a proptr respect for the rights of the decent. 
This cannot be effectively exerted if too many new rules need to be en- 
forced at once. Practical tenement house reform, which we now have 
in New York for the first time, illustrates the fact that confidence in 
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any form of disinterested benevolence is a plant of slow growth. What | results, which is very different from well directed industry sustained 
is now being accomplished in improving the domiciliary conditions of | through 9 or 10 hours. Such matters do not often automatically regu- 


the poor in New York would probably be impossible if it had not been 
approached through years of effort, most of it apparently without bene- 
fit and destructive of altrusistic impulses on the part of the official and 
the philanthropist. 

It should be remembered, however, that there is nothing altruistic in 
the creation and maintenance in workshops and factories of conditions 
favorable to health and comfort. The efficiency of labor employed in- 
doors in monotonous occupations depends very largely upon the 
minimization of dangerous and uncomfortable conditions. The man 
who is dull and logy, who must fight to keep himself awake, and 
whose intelligence is blunted and his strength sapped by continued 
breathing of a vitiated or poisoned atmosphere, cannot be an efficient 





late themselves. A foreman will find it advantageous to keep an eye 
to the thermometer in the shop under his charge. 

Toilet facilities cannot be discussed profitably on broad lines. What 
may be proper and sufficient depends largely upon the class of labor 
employed, but in every instance decent and strictly sanitary appliances 
are found to be more satisfactory than those which revolt and shock 
workmen not brutalized by habitual contact with them. Ii may be as- 
sumed that if better than average facilities are provided the average 
man will not take great trouble to preserve them in ideal condition 
until it is impressed upon him that it is to his interest to doso. This 
means that the employer who wants his washrooms and toilet rooms to 
be in a condition permitting inspection at all times must make provis- 


workman, and is not cheap even at low wages. Pure air is indispen-|ion for having them taken care of. 


sable to the normal man, and this is not always easy to obtain in 


Where matters of this kind are intrusted to wisely selected and prop- 


crowded neighborhoods, even when “all out-doors” is drawn upon. It|erly qualified experts m ach better results are reached than if they have 
depends a good deal upon what stratum of the atmosphere is tapped, so to spasmodically engaged the attention of one after another of the official 


speak, whether what is had is stimulating and invigorating or de- 
pressing and enervating. This is a matter of expert judgment, assisted 
by chemical and bacteriological analyses. Factory and workshop ven- 
tilation presents no great difficulties if undertaken intelligently, but it 
involves a good many things which must be taken into account, and 
which, if overlooked or neglected, will destroy the best laid plans. 
The air vitiated by lung exhalations, by dust and by smoke and fumes 
must be disposed of before room is given either for fresh air to enter or 
for it to be of service when it does enter. It is obvious that specific 
suggestions as to ways and means would be not merely valueless but 
misleading. Each building, and very often each room in the building, 
has to be studied as a problem by itself, and dealt with as conditions 
peculiar to itself-and to the occupations conducted within it, its normal 
population and the character of its occupants may demand. As the 
rule, factories are so built as to make good ventilation as an after- 
thought a matter often involving great ingenuity. The employer of 
labor does not, however, need to consult others as to whether the con- 
ditions to which his work people are exposed during working hours are 
good or bad. He can tell this for himself by walking through the 
shops and noting not merely his own sensations but what he may see 
without effort. If led by the instinct of self interest into well directed 
effort to make the conditions as good as he can, the results will be 
abundantly and satisfactorily compensatory. 

The condition of the floors will usually be found to demand thought- 
ful attention Floors which cannot be kept clean, and into which the 
dirt and grime of years are ground, should be subject to indictment as 
public nuisances, ‘‘dangerous te life and detrimental to health.” 
When such a floor becomes the ceiling of the room below, and every 
movement over or across it sends its load of dirt sifting down through 
cracks and knot holes upon those below, the danger is doubled. No 
material is suitable for a factory floor which cannot be kept clean, and 
upon which it is not possible to turn the stream from a hose as often as 
it is necessary. Accumulations of rubbish on floors should be avoided. 
They are a source of many dangers, and when they are found it is safe 
to conclude that the shop management is slack. A dirty, littered, dust 
laden shop cannot possibly be a safe shop to work in, and labor em 
ployed therein cannot be utilized to good advantage. 

Shop illumination is also of great importance. A dark shop, or one 
with strong and blinding cross lights and deep shadows, is not one 
which can be operated to advantage. Comparatively few shops are so 
well lighted that the iliumination could not be improved, especially in 
cases where the growth of an industry has caused shop buildings, old 
and new, to form unexpected groupings. Probably nothing pays bet- 
ter than plenty of light of the right kind, and where daylight cannot 
be depended upon electricity in its later developments is an efficient 
substitute, costing less than it is worth when needed atall. At this 
season of the year the question of shop lighting commonly gives very 
little trouble and is likely to be forgotten; but the fact should be borne 
in mind that during at least six, and in some cases seven months out of 
the twelve it is a matter of very serious concern, and that the time to 
provide light is when it is not immediately needed. 

Shop heating is a matter worthy of more consideration than it is 
usually given. Work indoors is rarely done to advantage in a tem- 
perature much below 60° F., and the man at the bench who has cold 
feet and hands is not an eflicient mechanic, however faithful to his 
responsibilities. An artificial temperature maintained above 75° is as 
unsuitable for sustained industry as one below 60°. 


staff, and been neglected in the intervals. The large manufacturing 


industries are beginning to handle the problems of shop sanitation 
wisely and comprehensively, but in the smaller shops the conditions 
usually found warrant the suggestion that there is room for the new 
profession of expert in the department of sanitary engineering which 
deals especially with the suelilintie of the workshop. It is not impos- 
sible that in the near future organized labor will take a more intelligent 
interest in matters affecting the life and health of workmen, and insist 
under good advice upon the correction of conditions calling for im- 
provement. This would be a wise and beneficent use of the power of 
organization, and in the hands of intelligent leaders would make for 
good. 








The Rateau Steam Turbine.' 


—-— 
A type of steam turbine which has come into considerable promi- 
nence abroad is that invented by M. A. Rateau, of Paris, and which is now 
being manufactured in France by Sautter-Harlé & Cie, and in Switzer- 
land at the Oerlikon Works. Through the courtesy of the inventor we 
are enabled to give an account of the principles of this turbine, which 
we preface with a description of the construction of this machine. 
In Fig. 1 are shown two of the bucket wheels, and in Fig. 2 several 
guides. Fig. 3 shows a turbine with the upper half of the casing re- 
moved and containing only the bucket wheels. Referring in general 
to the latter figure, live steam is admitted in a chamber to the left, and 
passing through ports or nozzles in a diaphragm, has its pressure trans- 
formed to jet velocity. The jets then strike the blades of the first 
wheel, then enter the first guide, passing thence to the second wheel, 
and similarly with respect to the remaining guides and wheels of the 
first stage. At the end of this stage the velocity of the steam jets is re- 
duced approximately to zero, It then passes through ports or nozzles 
and starts on its second stage. In these nozzles the pressure, that is, 
the difference between the first stage pressure and the exhaust pressure 
—is transformed into jet velocity as previously, and the same process 
follows that took place in the first stage. 
The wheels of the second stage have a greater diameter than those of 
the first stage in order to reduce the depth of the buckets and also to 
maintain a proper relation between jet and peripheral velocity. The 
steam ports and nozzles only take up a portion of the circumference of 
the stage diaphragm; and in each stage the first guide plate has the 
least guide openings, each succeeding guide having a progressively in- 
creasing number. 
The peripheries of the guide plates are fitted and secured steam tight 
to the turbine casing, but a clearance of from ,°; to ,y'y-inches is left be- 
tween the shaft and the edge of the shaft opening in the plates. The 
clearance between the bucket and guide plates at the working portions 
is about inch. M. Rateau admits that there is a loss through friction 
between the surfaces of the bucket and guide plates which is absent in 
the Parsons system of steam turbine construction. 

Regulation is obtained by means of a centrifugal governor acting on 
a valve in the admission steam pipe. In the case, however, of machines 
which are rarely called upon for full load, the width of the openings 
of the first stage nozzles is varied by an appropriate mechanism. 
When a machine may for a short time be called upon for a large over- 
load, as in electrical generation, or when the exhaust is diverted from 
the condenser to the atmosphere, provision can be made for maintain- 
ing normal speed by an auxiliary supply of live steam at some inter- 
mediate point, such as at the beginning of the second stage. 

Among the claims made for the Rateau turbine are: 1. High me- 


Men can and do| chanical efficiency combined with lowest possible angular velocity of 


work in temperatures very much higher than this, but it is in short|bucket wheels. 2. Sufficient clearance between moving and fixed 
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Fig. 3.—Steam Turbine with Upper Half of Casing Removed. 


parts to allow for any possible wear of bearings and for shaft flexure. 
3. “reat lightness as a whole and particularly of the rotating parts, 
thus reducing gyroscopic effect to a minimum—this latter point being 
one of importance in turbines for marine use. As illustrative of the 
second statement, a machine of 1,000 to 1,200-horse power does not ex- 
ceed 1,100 pounds in weight. 

For the following discussion of the theory of the Rateau turbine and 
account of tests, we are indebted to M. Rateau. 

Before giving the figures obtained in the tests, it 1s convenient to de- 
fine exactly efficiency, as that term is used by M. Rateau. Too often 
manufacturers or designers are satisfied by measuring the steam con- 
sumption either per indicated horse power, or per effective horse power, 


steam and the exhaust pressure. This method of describing perform- 
ance of a machine is not sufficient; one might just as well give fora 
hydraulic turbine only the quantity of the water without the height 
from which it falls. 

In the tests from these turbines, M. Rateau determined -the efficiency 
from the ratio of the theoretical steam consumption of an ideal perfect 
machine to the real steam consumption, referred to the power available 
at the shaft. In the case of electric generating sets, it is preferable to 
refer this real steam consumption to the electric power measured at the 
terminals of the dynamos, The theoretical steam consumption is de- 





duce under the conditions under which it is delivered to the machine, 
by expanding adiabatically and without losses from the initial pressure 
P, to the exhaust pressure p. This method presented some difficulty in 
calculation, but a diagram may be plotted from which the theoretical] 
consumption can at once be found for saturated dry steam. Sucha 
diagram shows how extremely important it is for economical operation, 
to have as perfect a vacuum as possible in the condenser, in order to 
diminish the exhaust pressure p. The expansion is better and the steam 
consumption is considerably improved by better vacuum, as may easily 


| be seen from the following example: 


If a machine is using saturated steam at a pressure of 213 pounds per 


| square inch and by exhausting into free air, the diagram shows that the 
on the shaft, without giving the figures for the initial pressure of the | 





theoretical steam consumption is 12.85 pounds per horse power hour; if 
we provide the same machine with a condenser which reduces the ex- 
haust to 27 inches, the theoretical steam consumption is only 7.82 
pounds, 7.e., 39.3 per cent. smaller than before. 

Data will first be given of a turbo generator of 540 electric horse 
power, which is one of three similar machines, made in the Sautter- 
Harlé works for the Pefiarroya mines in Spain, where they have just 
been installed. These consist each of two turbines of high and low 
pressure direct coupled to direct current dynamos, giving each at nor- 
mal load of 830 amp. at 220 volts. The normal speed is 2,250 r.p.m. 
These turbines operate with condensation which is effected by ejector 


fined as corresponding to the maximum work which the steam can pro- | condensers of the Rateau type. As the boilers give steam under pres- 
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any form of disinterested benevolence is a plant of slow growth. What 
is now being accomplished in improving the domiciliary conditions of 
the poor in New York would probably be impossible if it had not been 
approached through years of effort, most of it apparently without bene- 
fit and destructive of altrusistic impulses on the part of the official and 
the philanthropist. 

It should be remembered, however, that there is nothing altruistic in 
the creation and maintenance in workshops and factories of conditions 
favorable to health and comfort. The efficiency of labor employed in- 
doors in monotonous occupations depends very largely upon the 
minimization of dangerous and uncomfortable conditions. The man 
who is dull and logy, who must fight to keep himself awake, and 
whose intelligence is blunted and his strength sapped by continued 
breathing of a vitiated or poisoned atmosphere, cannot be an efficient 
workman, and is not cheap even at low wages. Pure air is indispen- 
sable to the normal man, and this is not always easy to obtain in 
crowded neighborhoods, even when ‘‘all out-doors” is drawn upon. It 
depends a good deal upon what stratum of the atmosphere is tapped, so to 
speak, whether what is had is stimulating and invigorating or de- 
pressing and enervating. This is a matter of expert judgment, assisted 
by chemical and bacteriological analyses. Factory and workshop ven- 
tilation presents no great difficulties if undertaken intelligently, but it 
involves a good many things which must be taken into account, and 
which, if overlooked or neglected, will destroy the best laid plans. 
The air vitiated by lung exhalations, by dust and by smoke and fumes 
must be disposed of before room is given either for fresh air to enter or 
for it to be of service when it does enter. It is obvious that specific 
suggestions as to ways and means would be not merely valueless but 
misleading. Each building, and very often each room in the building, 
has to be studied as a problem by itself, and dealt with as conditions 
peculiar to itself.and to the occupations conducted within it, its normal 
population and the character of its occupants may demand. As the 
rule, factories are so built as to make good ventilation as an after- 
thought a matter often involving great ingenuity. The employer of 
labor does not, however, need to consult others as to whether the con- 
ditions to which his work people are exposed during working hours are 
good or bad. He can tell this for himself by walking through the 
shops and noting not merely his own sensations but what he may see 
without effort. If led by the instinct of self interest into well directed 
effort to make the conditions as good as he can, the results will be 
abundantly and satisfactorily compensatory. 

The condition of the floors will usually be found to demand thought- 
ful attention Floors which cannot be kept clean, and into which the 
dirt and grime of years are ground, should be subject to indictment as 
public nuisances, ‘‘dangerous te life and detrimental to health.” 
When such a floor becomes the ceiling of the room below, and every 
movement over or across it sends its load of dirt sifting down through 
cracks and knot holes upon those below, the danger is doubled. No 
material is suitable for a factory floor which cannot be kept clean, and 
upon which it is not possible to turn the stream from a hose as often as 
it is necessary. Accumulations of rubbish on floors should be avoided. 
They are a source of many dangers, and when they are found it is safe 
to conclude that the shop management is slack. A dirty, littered, dust 
laden shop cannot possibly be a safe shop to work in, and labor em 
ployed therein cannot be utilized to good advantage. 

Shop illumination is also of great importance. A dark shop, or one 
with strong and blinding cross lights and deep shadows, is not one 
which can be operated to advantage. Comparatively few shops are so 
well lighted that the iliumination could not be improved, especially in 
cases where the growth of an industry has caused shop buildings, old 
and new, to form unexpected groupings. Probably nothing pays bet- 
ter than plenty of light of the right kind, and where daylight cannot 
be depended upon electricity in its later developments is an efficient 
substitute, costing less than it is worth when needed atall. At this 
season of the year the question of shop lighting commonly gives very 
little trouble and is likely to be forgotten; but the fact should be borne 
in mind that during at least six, and in some cases seven months out of 
the twelve it is a matter of very serious concern, and that the time to 
provide light is when it is not immediately needed. 

Shop heating is a matter worthy of more consideration than it is 
usually given. Work indoors is rarely done to advantage in a tem- 
perature much below 60° F., and the man at the bench who has cold 
feet and hands is not an efficient mechanic, however faithful to his 
responsibilities. An artificial temperature maintained above 75° is as 
unsuitable for sustained industry as one below 60°. Men can and do 
work in temperatures very much higher than this, but it is in short 
shifts and calls for the putting forth of supreme effort to accomplish 











results, which is very different from well directed industry sustained 
through 9 or 10 hours. Such matters do not often automatically regu- 
late themselves. A foreman will find it advantageous to keep an eye 
to the thermometer in the shop under his charge. 

Toilet facilities cannot be discussed profitably on broad lines. What 
may be proper and sufficient depends largely upon the class of labor 
employed, but in every instance decent and strictly sanitary appliances 
are found to be more satisfactory than those which revolt and shock 
workmen not brutalized by habitual contact with them. Ii may be as- 
sumed that if better than average facilities are provided the average 
man will not take great trouble to preserve them in ideal condition 
until it is impressed upon him that it is to his interest to doso. This 
means that the employer who wants his washrooms and toilet rooms to 
be in a condition permitting inspection at all times must make provis- 
ion for having them taken care of. 

Where matters of this kind are intrusted to wisely selected and prop- 
erly qualified experts mach better results are reached than if they have 
spasmodically engaged the attention of one after another of the official 
staff, and been neglected in the intervals. The large manufacturing 
industries are beginning to handle the problems of shop sanitation 
wisely and comprehensively, but in the smaller shops the conditions 
usually found warrant the suggestion that there is room for the new 
profession of expert in the department of sanitary engineering which 
deals especially with the wth 2 of the workshop. It is not impos- 
sible that in the near future organized labor will take a more intelligent 
interest in matters affecting the life and health of workmen, and insist 
under good advice upon the correction of conditions calling for im- 
provement. This would be a wise and beneficent use of the power of 


organization, and in the hands of intelligent leaders would make for 
good. 








The Rateau Steam Turbine.’ 


a 

A type of steam turbine which has come into considerable promi- 
nence abroad is that invented by M. A. Rateau, of Paris, and which is now 
being manufactured in France by Sautter-Harlé & Cie, and in Switzer- 
land at the Oerlikon Works. Through the courtesy of the inventor we 
are enabied to give an account of the principles of this turbine, which 
we preface with a description of the construction of this machine. 

In Fig. 1 are shown two of the bucket wheels, and in Fig. 2 several 
guides. Fig. 3 shows a turbine with the upper half of the casing re- 
moved and containing only the bucket wheels. Referring in general 
to the latter figure, live steam is admitted in a chamber to the left, and 
passing through ports or nozzles in a diaphragm, has its pressure trans- 
formed to jet velocity. The jets then strike the blades of the first 
wheel, then enter the first guide, passing thence to the second wheel, 
and similarly with respect to the remaining guides and wheels of the 
first stage. At the end of this stage the velocity of the steam jets is re- 
duced approximately to zero. It then passes through ports or nozzles 
and starts on its second stage. In these nozzles the pressure, that is, 
the difference between the first stage pressure and the exhaust pressure 
—is transformed into jet velocity as previously, and the same process 
follows that took place in the first stage. 

The wheels of the second stage have a greater diameter than those of 
the first stage in order to reduce the depth of the buckets and also to 
maintain a proper relation between jet and peripheral velocity. The 
steam ports and nozzles only take up a portion of the circumference of 
the stage diaphragm; and in each stage the first guide plate has the 
least guide openings, each succeeding guide having a progressively in- 
creasing number. 

The peripheries of the guide plates are fitted and secured steam tight 
to the turbine casing, but a clearance of from ,°, to ,',-inches is left be- 
tween the shaft and the edge of the shaft opening in the plates. The 
clearance between the bucket and guide plates at the working portions 
is about inch. M. Rateau admits that there is a loss through friction 
between the surfaces of the bucket and guide plates which is absent in 
the Parsons system of steam turbine construction. 

Regulation is obtained by means of a centrifugal governor acting on 
a valve in the admission steam pipe. In the case, however, of machines 
which are rarely called upon for full load, the width of the openings 
of the first stage nozzles is varied by an appropriate mechanism. 
When a machine may for a short time be called upon for a large over- 
load, as in electrical generation, or when the exhaust is diverted from 
the condenser to the atmosphere, provision can be made for maintain- 
ing normal speed by an auxiliary supply of live steam at some inter- 
mediate point, such as at the beginning of the second stage. 

Among the claims made for the Rateau turbine are: 1. High me- 
chanical efficiency combined with lowest possible angular velocity of 
bucket wheels. 2. Sufficient clearance between moving and fixed 
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Ftg. 1.—Two Bucket Wheels. 
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Fig. 3.—Steam Turbine with Upper Half of Casing Removed. 


parts to allow for any possible wear of bearings and for shaft flexure. 


3. Great lightness as a whole and particularly of the rotating parts, 


thus reducing gyroscopic effect to a minimum—this latter point being 
one of importance in turbines for marine use. As illustrative of the 
second statement, a machine of 1,000 to 1,200-horse power does not ex- 
ceed 1,100 pounds in weight. 

For the following discussion of the theory of the Rateau turbine and 
account of tests, we are indebted to M. Rateau. 

Before giving the figures obtained in the tests, it 1s convenient to de- 
fine exactly efficiency, as that term is used by M. Rateau. Too often 


manufacturers or designers are satisfied by measuring the steam con- | 


sumption either per indicated horse power, or per effective horse power, 


on the shaft, without giving the figures for the initial pressure of the | 
steam and the exhaust pressure. This method of describing perform- | 


ance of a machine is not sufficient; one might just as well give fora 
hydraulic turbine only the quantity of the water without the height 
from which it falls. 

In the tests from these turbines, M. Rateau determined -the efficiency 
‘rom the ratio of the theoretical steam consumption of an ideal perfect 
machine to the real steam consumption, referred to the power available 
it the shaft. In the case of electric generating sets, it is preferable to 
refer this real steam consumption to the electric power measured at the 
erminals of the dynamos. The theoretical steam consumption is de- 
ined as corresponding to the maximum work which the steam can pro- 


duce under the conditions under which it is delivered to the machine, 
by expanding adiabatically and without losses from the initial pressure 
P, to the exhaust pressure p. This method presented some difficulty in 
calculation, but a diagram may be plotted from which the theoretical 
consumption can at once be found for saturated dry steam. Sucha 
diagram shows how extremely important it is for economical operation, 
to have as perfect a vacuum as possible in the condenser, in order to 
diminish the exhaust pressure p. The expansion is better and the steam 
consumption is considerably improved by better vacuum, as may easily 
be seen from the following example: 

If a machine is using saturated steam at a pressure of 213 pounds per 


| square inch and by exhausting into free air, the diagram shows that the 





theoretical steam consumption is 12.85 pounds per horse power hour; if 
we provide the same machine with a condenser which reduces the ex- 
haust to 27 inches, the theoretical steam consumption is only 7.82 
pounds, 7.e., 39.3 per cent. smaller than before. 

Data will first be given of a turbo gemerator of 540 electric horse 
power, which is one of three similar machines, made in the Sautter- 
Harlé works for the Pefiarroya mines in Spain, where they have just 
been installed. These consist each of two turbines of high and low 
pressure direct coupled to direct current dynamos, giving each at nor- 
mal load of 830 amp. at 220 volts. The normal speed is 2,250 r.p.m. 
These turbines operate with condensation which is effected by ejector 
condensers of the Rateau type. As the boilers give steam under pres- 
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sure of from 140 to 210 pounds, a reducing valve maintains the pressure 
of admission at 140 pounds per square inch as maximum. The con- 
sumptions and the efficiencies are given in the following tables: 

Over Load 


at 2,400 
Revolutions, 


uarter Half Full 
Full Load. Full Load. Load. 


Electric |iorse power produced 
(measured at the brushes). .135 

Pressure in pounds per square 
inch of steam admitted(gage) 

Pressure in pounds per square 
inch of exhaust steam 
OE 6iin cnet sabes o> 

Theoretical consumption in 
pounds per horse power for 
a perfect machine 

Consumption found in tests per 
electric horse power meas- 
ured at the brushes 

Combined efficiency of gene- 
rating set.. 


Over 
Load. 


259 525 627 641 


31 61 121 141 


1.247 1.34 1.64 1.82 


10.91 


18.0 14.86 


0.513 0.540 0.560 0.569 0.586 


This table shows that the combined efficiency, i.e., that of turbine 
and dynamo together, varies between 51 and 58.6 per cent., while the 
steam consumptions per electric horse power may be as low as 14.86 
pounds. If the data are plotted it will show that the combined 
efficiency is practically constant, its variations being not more then 8 
per cent., bet ween overload and } full load. 

It has recently been claimed that with respect to efficiency and steam 
consumption, the turbines are economical only when operated at full 
load. The above example shows that this criticism is unfounded. In 
fact, the curve of steam consumption shows that the consumption at no 
load, with excited dynamos, is only about 10 per cent. of the consump- 
tion at full load (tests of other Rateau turbines have given figures vary- 
ing between 8 and 12 per cent.). On the other hand, for an electric 
generator driven by a piston engine, the consumption at no load is be- 
tween 15 and 25 per cent. of the consumption at full load, and these 
figures refer to the better types of machines of this class. 

In the case of a turbine driving a 4-wheel centrifugal pump working 
at from 90 to 140-horse power, the combined efficiency of turbine aud 
pump together was as high as 36 per cent., and did not fall below 31 
per cent.; this corresponds to an efficiency of about 67 per cent. for the 
pump and 54 per cent. for the turbine. 

By the use of condensing and by producing a vacuum of 24 to 27 
inches in the condenser, it is possible to utilize steam at low pressure for 
the operation of turbines and to obtain quite satisfactory figures for 
steam consumption and efficiency. This is a considerable advantage of 
turbines over piston engines. In fact, if a machine of the latter type 
was to be operated with steam of a pressure of about 14 pounds’ pressure, 
one would get an excessively cumbersome machine, too expensive to 
install, and of an efficiency which would be low for several reasons, 
the main reason being the very important condensing losses which 
would take place in the cylinders. This advantage of steam turbines 
has permitted Prof. Rateau to utilize the enormous quantities of steam 
which so far were wasted in mines and in plants equipped with power- 
ful machines exhausting into the atmosphere and running at intermit- 
tent load. This is the case with hauling machines in mines, with ma- 
chines in rolling mills, and with steam hammers. With these ma- 
chines neither compounding nor condensing can be used, and the 
efficiency is, therefore, rather low. In any case it was very difficult to 
utilize the exhaust steam of these machines. They furnish an inter- 
mittent flow of steam, while a continuous jet is to be supplied to the 
turbine. M. Rateau has solved this problem by inventing an apparatus 
which he calls a ‘‘regenerative accumulator of steam.” It consists of 
sheet iron cylinders, containing a series of cast iron plates. This plays 
the same role for heat as a flywheel for kinetic mechanical energy; 
that it stores it up, the steam being condensed at its arrival and being 
formed again later when the exhaust from the primary machine stops. 
The pressure of the exhaust steam is nearly constant, about 3 pounds. 
An adjustable valve, regulated by hand, permits to vary within certain 
limits, the pressure of the steam leaving the accumulator; in general 
this pressure is 2.8 to 5.2 pounds. 

A very interesting application of this principle has been made at the 
Bruay mines at Pas de Calais. The exhaust steam of the hauling ma- 
chine is fed to a turbo generator of 300-horse power. The tests showed 
that the machine gives 1 electric horse power at the terminal of the dy- 
namo with a steam consumption of 39.68 pounds per hour, the steam 
being admitted at atmospheric pressure and the vacuum in the conden- 
ser being 24.8 inches, hence relatively bad. This figure could be re- 
duced to 28 pounds per electric horse power hour with a better vacuum 


Under these conditions the low pressure generating set would pe: 
form about three times more useful work than the hauling machine 
and even with a steam consumption of 39.68 pounds per hour the wor 
performed by the turbine set is nearly three times that of the haulin: 
machine, for the latter consumes generally 100 pounds of steam pe 
useful horse power hour, this very high figure for consumption bein; 
normal for a non-compound hauling machine, exhausting into th: 
atmosphere. 

These are considered to be results of great importance, and the em 
ployment of low pressure machines for the utilization of the exhaus 
steam of machines running at intermittent load has apparently a grea 
industrial future. 

So far turbine-driven dynamos and turbine-driven pumps have bee: 
discussed, but it may be added that the turbine is equally applicable fo: 
driving ventilators, and, in fact, at present numerous turbo-veutilators 
of the Rateau system are in practical use. In view of the higa speed vi 
rotation of these ventilators, it is possible to supply the speed directly to 
the ventilator by mounting its wheel on the shaft of the turbine itself 
and thus to obtain a turbo-air compressor. This construction gives 
machines much less cumbersome and less expeusive than piston com 
pressors. The Sautter-Harlé works have supplied such turbo-compres 
sors to the French Navy andthe British Admiralty, aud at present they 
are building a turbo-compressor for use in the blast furnace of th 
Chatillon and Commentry Works. This apparatus will give 88.3 cubic 
feet of air per minute at a pressure of 4 pounds. 

A turbo-ventilator, when running at a speed of 20,200 r.p.m., has 
given a back pressure of more than 7 pounds per square inch; this 
pressure was obtained with a mechanical efficiency of about 60 per 
cent. 

The figures given for the steam consumption and efficiency of the 
turbines show that these machines have now reached a remarkable 
degree of perfection and that their efficiency is superior to that of com 
pound machines and even comparable to that of the better types of triple 
expansion machines. From day to day they become of greater indus 
trial importance, being gradually substituted for piston engines on land, 
while for some time there has been a tendency to substitute them for the 
latter even on board ship. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
———— 
Mr. JosePpH BERKLEY has been appointed Superintendent of the 
Springfield (Iils.) Gas Light Company. He is a competent, trustworthy 
man. 





Mr. Tuomas S. Buair, Jr., General Manager of the newly organized 
Astoria (L. I.) Steel Company, informs us that the Company expects to 
be in active operation by October Ist. 





Tue Gas Machinery Company, of Cleveland, O., reports that it has 
been awarded the contract for a complete set of 4-foot double super- 
heater water gas apparatus for the new plant at Patchogue, L. I. Also, 
that it is under contract to construct a coal gas plant for the Company 
at South Amboy, N. J. 

Tue purifying capacity of the St. Paul (Minn.) Gas Light Company 
is to be increased by the placing of three 32 feet by 26 feet boxes erected 
upon a structural steel framing. The covers are to be manipulated by 
means of a power travelling carriage, the boxes being operated with a 
system of 20-inch valves and connections. The entire work is to be 
placed by the Lloyd Construction Company, of Detroit, Mich. 








AT the annual meeting of the Northampton (Mass.) Gas Light Com 
pany the following officers were elected: Directors, John F. Starr, L. 
C. Selleey, C. N. Clark, E. H. Banister and H. C. Crafts; President, C. 
N. Clark; Secretary and Treasurer, E. H“Banister; Superintendent, H. 
C. Crafts; Assistant Treasurer, R. W. Starkweather. The output of the 
Company for the past year exceeded that of the previous year by 20 per 
cent. The main system was increased by the placing of 2 miles of pipe. 





Crry Arrorney C. A. DEAN has handed down an opinion in which 
he declares that the franchise under which the Sheboygan Gas Light 
Company is operating is valid. The local authorities contended that 
the franchise extension granted in 1886 was void. 





Ir is said that negotiations are underway by which it is proposed to 
consolidave the gas and electric lighting interests of Kankakee, Ills. 





Mr. Cuas. F. Hopre has been appointed General Manager of the 
plants of the Owensboro (Ky.) Gas Light Company. 





THE offices of the gas division of the Memphis (Tenn.) Consolidated 





in the condenser, which is perfectly obtainable in practice. 


Gas Company have been removed to 300 Second street. 
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A CORRESPONDENT in Lynn, Mass., forwards the following: ‘* The 
‘eoples Gas and Electric Light Company, of Stoneham, Mass., has 
(fered the town of Reading to furnish gas at $1.25 per 1,000 cubic feet, 
vith a discount of 5 per cent. for prompt payment, on condition that the 


Company be involved in no legal expense for determining the right to 


ay street mains in the town. The objections to accepting this apparently 
idvantageous offér are that legal complications cannot be avoided and 
ihe fact that the gas furnished by the Peoples Company, while suited 
for domestic purposes, is below the candle power most effective for light. 
(he Reading Chronicle, in an able presentation of both sides of the 
problem, incidentally says: ‘It would he extreme folly, we are con- 
vineed, for the town to put in a municipal gas plant.’ Wakefield has 
not found it so.” 





THE Directors of the Portland (Me.) Gas Light Company have de- 
clared a dividend of 2 per cent., payable since the 1st inst. 





THE State Board of Gas and Electric Lighting Commissioners has 
landed down a decision, sustaining the appeal of the Haverhill (Mass.) 
Electric Company, and annulling the action of the Haverhill Board of 
Aldermen in granting a franchise to and contracting with the Haverhill 
illuminating Company for furnishing electric lighting to the city. The 
text of the decision is as appended: 

‘This was an appeal by the Haverhill Electric Company from a de- 
cision of the Board of Aldermen, of Haverhill, in favor of the Haver. 
hill IJuminating Company. 

‘*The Haverhill Electric Company received its charter in 1888, suc- 
ceeded soon after to the property and business of the Essex Electric 
Company, and since that time has been continuously engaged in the 
supply of electricity for light and power to the city of Haverhill and its 
residents, At the date of this appeal it was supplying the city for street 
lighting with are lights of nominal 2,000-candle power, in accord with 
the terms of a contract which had recently expired. 

‘*Some time before the expiration of this contract the city advertised 
for bids for the street lighting. In response to this invitation the Haver- 
hill Electric Company submitted its bid of 32 cents per light per night, 
and certain other people, residents and non-residents of Haverhill, sub- 
mitted a bid on the basis of 23 and 15-106 cents for a like service. The 
latter bid was accepted by the city on certain conditions and in partial 
fulfilment of these bidders, having become incorporated as the Haver- 
hill Iluminating Company, applied to the Mayor and Aldermen for the 
general right to carry on the business of supplying electric light and 
power to the city. The Aldermen voted to grant this privilege, and it 
is from that decision that this appeal was taken. 

‘* There was a protracted hearing before this Board in Haverhill, at 
which the city and both Companies were represented by counsel. The 
comparative ability of the two Companies to satisfactorily supply the 
city and citizens with electric light was considered at length. There 
was no serious attempt to show that the service of the existing Company 
in any department of its business had been poor or that its prices for 
commercial lights were unreasonably high. The evidence showed that 
its equipment was practically as efficient and economical for the class of 
work required of it as that which the new Company proposed to install. 
lts management, which has been unchanged for several years, is com- 
posed of residents of Haverhill who are, presumably, familiar with the 
needs of the community. 

‘‘ There appeared to be nothing in either the management or the pro- 
posed equipment of the new Company which would enable it for any 
length of time to successfully supply electricity at lower prices or with 
greater public satisfaction than might be done by the existing Com- 
pany, There was no offer by the new Company relative to commercial 
lighting either as to prices or volume of business to be undertaken, ex- 
cept that it would probably desire to do such business in the central and 
more thickly settled sections of the city. There was no claim by the 
uew Company that it would supply either commercial lights or power 
at less than the prices now charged. The present Company has invested 
in the business about $250,000, while the new Company proposes to in- 
vest about $150,000. It is more than probable that the proposed invest- 
inent would be found too small to carry on a business of equal volume 
with that now done, and it is, therefore, very doubtful if the new Com- 
any contemplates an equal extension of business. The new Company 
rested its case almost entirely upon the fact that it had offered to do 
street lighting at a price which would be about $6,000 per year less than 
the offer of the existing Company. 

‘There was no attempt to show that there would be any profit in the 
proposition of the new Company. The effect of the testimony as a 

vhole on this point was practically an admission by the new Company 
‘hat its offer would be unprofitable. Under these conditions it becomes 

nportant to consider what will be the probable results to the city as a 

‘hole from the admission of a second Company which has no superior 
dvantages in equipment or managerial experience, which is practically 
‘lent as to plans about its commercial lighting and which seeks admis- 
‘ion solely upon the ground of its willingness to supply street lighting 
‘tan unprofitable price. 
‘‘ Experience shows that the exploitation of a new Company in a ter- 
tory already occupied does not necessarily depend for its financial 





success upon the sale of electricity to the city and its citizens. That is 
by no means the only source of profit to such Company. It has been 
repeatedly demonstrated that the profits of a new concern do not so much 
depend upon its dealings with the public as upon the relations which it 
may be able to establish with the Company first in the field. 

‘* If the request of the new Company is granted it may naturally be 
expected that for a time both city and commercial lhghting will be 
offered by both Companies at considerably less than present rates, but 
such competition under the conditions in this case is sure to be expen- 
sive, even though for a time apparently economical or profitable. We 
may confidently expect, first losses, then profits; losses in the conduct 
of the business and the struggle for a control of the situation; profits in 
the later union or consolidation; losses for a time in the supply of elec- 
tricity to be converted later into new capitalization as a perpetual and 
irremedial burden on the public. The temporary advantage to a por- 
tion of the public is reasonably sure to be followed by an undue burden 
upon the public as a whole through the larger capital demanding a re- 
turn, much of it representing unnecessary duplication of properties as 
well as losses. The proposition of the Illuminating Company will im- 
mediately increase the investment for the supply of electricity in Haver- 
hill from $250,000 to $400,000. Even this amount is sure to rapid- 
ly increase, probably, until it reaches a point which, in the opinion of 
those best qualified to judge, will be the maximum that can possibly be 
imposed upon the community. No offer yet made, however attractive 
at first sight, and none of the advantages immediately in prospect, 
promise adequate compensation for the increased capital charge which 
the consumers as a whole must necessarily bear. 

‘*The action of the Board upon this case is not taken as a refusal to 
admit of competition under all circumstances nor as an indorsement or 
approval of the prices offered by the existing Company or of all the do- 
ings and policy of its management. It is the duty of this Company to 
serve all its customers at prices at the lowest reasonable point and to 
manage its business with such zeal, economy and enterprise as shall 
enable it to give the best possible service to the greatest number at the 
lowest cost. If it shall fail in this duty the legislature has provided 
the methods by which its fulfillment may be secured with an apparent 
purpose to avoid, if possible, the expensive and burdensome results so 
sure to follow such competition as is proposed in this case. The Board 
has ample authority, upon the petition of the Mayor or a limited num- 
ber of customers, to thoroughly investigate all the Company’s affairs 
and make such orders as the public interest may require. 

‘“‘TIt is entirely in the Company’s power to make such appeal un- 
necessary. Its management should of its own volition make a careful 
and exhaustive examination of its facilities, methods and policy so as 
to secure improvement and advancement as the state of the art and the 
business conditions will permit, and should revise, in the public in- 
terest, the figures already named in its proposition to the city. 

‘‘For the reasons stated the Board has voted to sustain the appeal 
and to annul the action of the Mayor and Aldermen.” 


AT a meeting of the Chelsea (Mass.) Gas Light Company, held per- 
suant to ca!l, the following officers were elected: Directors, Jas. L. 
Richards, Geo. W. Moses, H. C. French, Thos. Hunt and H.S. Mac 
Pherson; President, James L. Richards; Treasurer, Henry C. French; 
Clerk and General Manager, Herbert W. Moses. The significance of 
this election lies in the retirement of Col. George W. Moses from the 
position of Clerk and General Manager, whicu places he acceptably 
filled for virtually a quarter of a century. In fact, the Company’s best 
record is that which was made by the Colonel. His son succeeds him, 
and if the youngster is up to the works of his father greater success is 
in line for the Chelsea Company. 





THE proprietors of the Fredericton (N. B.) Gas Light Company have 
decided to sell their plant to the local authorities as per the tender of 
the latter some weeks ago. 





A CORRESPONDENT in Los Angeles forwards the following under date 
of the 23d inst : ‘‘ The Bakersfield (Cal.) Electric Light and Gas Com- 
pany has been consolidated with the Power Development Company, 
under the name of the Power, Transit and Light Company. The new 
owners promise that an important cut in selling rates will be ordered 
before September 1st.” 





Mr.S. R. WALKER, formerly Manager of the Bay City Company’s 
plants at Bay City, Mich., has accepted the position of General Manager 
of the Glens Falls (N. Y.) Gas and Electric Company. 





AT the annual meeting of the North Adams (Mass.) Gas Company 
the following officers were elected: Directors, C. H. Cutting, H. T. 
Cady, M. B. Plunkett, A. B. Daniels and F. 8. Richardson; President, 
C. H. Cutting; Clerk and Treasurer, F. S. Richardson. 





Mr. A. M. WHITNEY, the astute and irreproachable Secretary of the 
Spencer (Mass.) Gas Company, says that Superintendent Clark is an 
adept in the business of placing gas ranges. Undoubtedly that is so; 
but if Secretary Whitney were only to canvass the town himself the 
‘**Super.” would certainly have too much to do making the necessary 


connections. 
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SITUATION WANTED 


AS MANAGER, 


By a young man. Successful in economical operation and 
developing new business. Thoroughly practical and exper- 
ienced in all branches. Can guarantee results. Energetic 
and progressive. Address, ** C. G. M.,”” 

1468-2 Care this Journal. 














By a young man, to take charge of new business department 
and make himself generally useful, in a city of about 10,00U 
inhabitants, in California, Thoroughly understands all gas 
appliances, running of mains and services, testing and ad- 
justing meters. An expert at engineering the piping of old 
houses. Can design special appliances for any practical pur- 
pose. Will accept position after Oct. 1, where hustler will 
be appreciated. State opportunities. First-class references 
given. Address, ** O. Y.,”’ care this Journal, 


WANTED, 


Position as Manager of a Gas Company 
That is much in need of a man thoroughly famil- 
iar with all details of the business. A position 
where the business and public confidence are 
much impaired, requiring the right man, at the 
right place, at the right time, preferred. 

1462-tf Address, “ ABILITY,” care this Journal. 


POSITION WANTED 

AS MANAGER or SUPERINTENDENT, 
By a successful hustler for new business. Experienced 
in selling gas stoves; laying high and low pressure mains; 
understands the manufacture of coal and water gas in 
detail; also, reconstruction of benches and water gas ap- 
paratus. Superintendent of gas company for a number of 
years. Will find me up-to-date and energetic young man. 
Can furnish best of references. Address, 

1465-5 ** PUSHER,” care this Journal. 


Position Wanted 


As Superintendent in Charge of a Small 
Gas Plant. 

Technical graduate with 34 years’ experience 

in the works of the United Gas Improvement 

Company. Address, “ K. B. M.,” 


1469-2 Care this Journal. 


Position Wanted 


BY A PRACTICAL GAS MANAGER. 


Fifteen years’ experience in construction, manufacture 
and distribution of both coal and water gas in various 
types. Also able to inventory and place tho business 
and office records upon an improved and proper basis of 
accounting; being practical and successful in all details 
of the business. Address, ** PROGRESS,” 

1469-tf Care this Journal. 


WANTED, 


Ten First-Class Meter Repairers 






































Steady work and good wages for competent 
men. Address, “ REPAIRS,” 


1469-1 Care this Journal. 


WANTED, 


SECOND-HAND STATION METER, 


Suitable for gas company manufacturing from 3 to 4 million 
eubic feet of gas per year. Give manufacturer's name, ca- 
pacity and condition. Price ngured on, F. O. B. 


Address, GEO. W. GRAVES, care ** THE HICKS,” 
1465-tf Asbury Park, N. J. 


METER FOR SALE. 
One 300-Light Maryland Meter. 
The Maryland Meter Company will vouch 
for good condition of this meter. For par- 
ticulars, address, 
1465-tf OTTAWA GAS LIGHT & COKE CO., Ottawa, Ills, 


FOR SALE. 


One High Pressure Roots’ Exhauster 
and Engine, 
On one bed. This machine is practically 
new, and has been delivering 100,000 per 
day, through 8 miles of 4-inch pipe line. 
Engine is direct connected to exhauster, and 
with them is included one cooling tank and 
all 8-inch connections. 


























FOR SALE. 


Two Rectangular, Cast Iron, Water Tube 
Condensers, 5 feet 6 inches wide, by 15 feet 10 
inches high, by 36 feet 10 inches long, with 20-inch 
valves and connections. ‘ c 
One Rectangular, Cast Iron Scrubber, 5 feet 6 
inches wide, by 12 feet high, by 36 feet 10 inches long, 
with 20-inch valves and connections. < 
Sixteen Sections of Cast Iron Hydraulic Main, 
8 feet 4 inches long by 24 inches, fur benches of 6's; dip 
and bridge pipes; 7-inch ascension pipes; supports for 
hydraulic main; 4 take-off ends, with 1% inch outlets; 
adjustable valves. with Hutchison tar draw-off pots. 
Seventy-eight Self-Sealing Mouthpieces, each 
13 by 24. 

One Fuller Vertical Engine, 8 by 12, with ex 
hauster governor. g 

One Fuller Vertical Engine, 9 by }4, with ex 
hauster governor. 

One McKenzie Exhauster, 16-inch valves and con- 
nections. 

One Wilbraham Exhauster, 16-inch valves and con- 
nections 

One 12-Inch By-Pass, with Smith & Sayre compensa- 
tor; 6-inch connections. 

One P. & A. Tar Extractor, 1,000,000 cubic feet ca- 
pacity; 16-inch connections : 
One Wrought Iron Tower Scrubber, 6 feet diam 
eter by 2% feet 6 inches high; 16-inch valves and con- 
nections, 

Two Wrought Iron Scrubbers, 7 feet diameter by 
16 feet high, with 16-inch valves and connections. _ 
Three Wrought Fron Condensers, each 6 feet diam- 
eter by 16 feet high, with 16-inch valves and connec- 
tions. 

Two Standard Washer-Scrubbers, No. 13, with 
20-inch valves and connections. 


All the above apparatus, if examined at once, can be seen 
connected and in operation. It will be removed to give room 
to larger apparatus. Any further information can be ob- 
tained from the PROVIDENCE GAS COMPANY, 
1462-tf , Providence, R. I. 


FOR SALE, 
Two Settings of Single Su- 
perheater Lowe Water 
Gas Apparatus. 








Address, 
WILLIAMSPORT GAS COMPANY, 
1463-tf WILLIAMSPORT, PA. 








PROPOSALS 
Will be received by the South Bend Fuel and 
Gas Company for their output of 
AMMONIA 
(concentrated liquor), for a period of one 
year. Address, 
SOUTH BEND FUEL & GAS COMPANY, 


1468-2 SOUTH BEND, IND. 








SUPERIOR, WIs., July 23, 1908. 

Notice is hereby given that specifications have been 
adopted by the Common Council of the city of Superior, 
Wis., containing rules and regulations for the construc- 
tion, malntenance and operation of a plant for the manu- 
facture, distribution and sale of gas in said city for a pe- 
riod of 20 years, and that such specifications are now on 
file in the office of the City Clerk, at the City Hall in said 
city. 
Sealed bids for the granting of a franchise, according to 
the terms of said specifications, stating the percentages of 
the gross receipt of the business to be carried on thereun- 
der the bidder will pay annually into the treasury of said 
city for said franchise, will be received by the under- 
signed, until 12 o’clock, noon, Aug. 24, 1908, as provided by 
Section 940 of the Wisconsin Statutes of 189%. 

All bids should be addressed or delivered to the under- 
Ss Clerk, at Superior, Wis. JOHN A. HOBEN. 

1464-1 








Gas Analyses of All Sorts and Conditions, 


Analyses of Solid and 
« Liquid Materials as Well, 
That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 





1457-tf Address, “ F. R. V.,” care this Journal. 


1421-tf 341 ADELPHI ST., BROOKLYN, N. Y. 
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(Concluded from page 175.) 


REGENERATIVE FURNACES. 
Adam Weber Sons, New York City....... ......s.000-- 188 
Bartlett, Hayward & Co., Baltimore, Md..... whseebean 193 
Fred. Bredel Co., Milwaukee, Wis................---.- 150 
J. H. Gautier & Co., Jersey City, N.J...........-...... . 188 
Laclede Firebrick Mfg. Co., St. Louis, Mo.... 138 
Missouri Firebrick Co., St. Louis, Mo. ........ eebesees 188 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo..... 177 


SELF-SEALING MOUTHPIECE DOORS, 


Continental Iron Works, Brooklyn, N.Y. .. ............ 194 
Isbell-Porter Co., New York City...........sesscecsseece- 194 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............+... 192 
Logan Iron Works, Brooklyn, N.Y........ gvocevetecess 196 


R. D. Wood & Co.. Philadelphia, Pa...... eesees senbeees 194 

ea 195 

The Gas Machinery Co., Cleveland, O............. sseess 179 

The Western Gas Construction Co., Fort Wayne, Ind... 160 

CHIMNEY CONSTRUCTION. 
Adain Weber Sons, New York City............6 sesesee- 188 
INCANDESCENT GAS LAMPS. 

Ball Check Light Co., New York City................ cove 390 

D. M. Steward Mfg. Co., Chattanooga, Tenn............. 180 

Welsbach Company, Gloucester, N. J........... sspninoce Nae 

BURNERS. 

C. A. Gefrorer, Philadelphia, Pa.............. eeccte 180 

D. M. Steward Mfg. Co., Chattanooga, Tenn........... 180 

Wm. M. Crane Co., New York City.. ........ ercecece oo ee 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn.... ....... 180 
STREET LAMPS. 

Thos. T. W. Miner, Maw Wet Cty ccccccccsccccecs coves: 181 
Welsbach Street Lighting Co., New York and Phila.... 186 
PURIFIERS. 

Connelly Iron Sponge and Governor Co., New York City. 143 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 192 | 


R. D. Wood & Co., Philadelphia, Pa 
Stacey Mfg. Co., Cincinnati, O...............00 nccvscen BOD 
The Western Gas Construction Co., Fort Wayne, Ind... 160 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 143 


VALVES. 


Continental Iron Works, Brooklyn, N. Y............... 194 
[sbell-Porter Co., NewYork City.......... sheontane o 194 
Kerr Murray Mfg. Co., Fort Wayne, Ind ...........-...- 192 
Ludlow Valve Manufacturing Co., Troy, N.Y........... 181 
R. D. Wood & Co., Philadelphia, Pa............ ebnoennes 194 
Stacey Mfg. Co., Cincinnati, O..........ccccccccscccccvccs 195 
The P. H. & F. M, Roots Co., Connersville, Ind......... 183 
The Western Gas Construction Co., FortWayne,Ind.... 160 
EXHAUSTERS. 
Connelly Iron Sponge and Governor Co., New York City 143 | 
Isbell-Porter Company, New York City........... oteens 194 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 192 
The Connersville Blower Company, Connersville, Ind... 193 
The P. H. & F. M. Roots Co., Connersville, Ind.... .... 1383 
ELECTRICAL APPARATUS. 
Wm. Henry White, New York City.. ee 
PURIFIER SCREEN NS. 
John Cabot, New York City....... padipeewes eocce-.coeces 180 
GAS STOVES. 


American Meter Co., New York and Philadelphia....... 385 
Keystone Meter Co., Royersford, Pa 


eee nne Sheet eeeees 


Maryland Meterand Manufacturing Co., Baltimore, Md. 198 | 


Nathaniel Tufts Meter Co.. Boston Mass........... 


HOT WATER HEATERS. 
The Humphrey Mfg. and Plating Co., Kalamazoo, Mich. 184 


voce 388 


AAAAAAAAAAAAAAAMAAAAAAAAAD AAA AAA MAMMAL 


GASHOLDER TANKS. 
SD, FE ig Mis Ee 0 sense sebeevecseces 0 cces 
GASHOLDERS. 
Bartlett, Hayward & Co., Baltimore, Md................ 293 
Continental Iron Works. Brooklyn, N.Y............... 1:13 
Cruse-Kemper Co., Philadelphia, Pa. .... 
Davis & Farnum Mfg. Co.,Waitham, Mass. 


12 


Deily & Fowler, Philadelphia, Pa..............000- e000 196 

Kerr Murray Mfg. Co., FortWayne,Ind.......... ...... 192 

Logan Iron Works, Brooklyn, N Y.......0...2eee-eeeees 196 

R. D. Wood & Co., Philadelphia, Pa............. .. see. 194 

Riter-Conley Mfg. Co., Pittsburg, Pa. ... 195 

Stacey Mfg. Co., Cincimmatl, O....00000 ..cccccceses cece 195 
STORAGE TANKS, 

Curistapher Cunningham, Brooklyn, N.Y...... . ..... 189 
ee 195 
AUTOMATIC SCALES, 

Richardson Scale Co., New York City..........eeeeeseees 180 


INVESTORS. 
W. R. Faben Construction Company, Toledo, O 180 
PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C......... 180 


BOOKS, ETC. 
a a ee re ere 
Practical Photometry..........s.sseeeees eetese ss Séestens 179 


ii nvnes cas < 0h ysbbns pendent 'cxces es 180 
nn, 1. 525. cecchnedesuettetesewdsnvesee 196 
PONE OS MIE BODE cccvceccesczsces cose ichénende 198 | 
iL, «.<<ncucoaghnonessiorecsedes cece ous Eee | 
Excerpts from Reports of Gas Commissioners......._... 199 
Directory of Gas Companies............. biidentesy covves 195 | 
Gas Engineer's mene gl Handbook. Vik & ae 194 
Gas Engineer's Pocket-Book........ ..-0000! ssescccscees 182 
PE EEE dines wonsenncovsvensscocs iatisthdbwesteans 191 
cnn dph Cibeesawkcgnbs curs wonsvossscseedpebeovesecese 


NO EXTRA LABOR OR 
OPERATING EX- 


yo Sy 


in use. 


MICHIGAN AMMONIA WORKS, - 







About 100 

Write to 
STROH & OSIUS, Patentees, or 
Detroit, Mich. 









Circulars. 





Silwer Medal, Paris Exposition. 





Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 
Street 

Gas Pressure. 

Simple in con- 
struction, 


accurate in operation 
and low in price. 


Fully Guaranteed. Send for 


THE BRISTOL 60., 


Waterbury, Conn. 
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JEEFEREY MACHINERY. 





ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION, 
SCREENING, 
CRUSHING 
MACHINERY. 








COAL & ASHES 
HANDLING, 


COAL CUTTING, 
HAULING, 
DRILLING 

MACHINERY. 








Mobile, 


a 
+d 


Jeffrey Side Dumping Cars. 


SEND FOR OUR CATALOGUES. 


Address, THE JEFFREY MANUFACTURING COMPANY, 


COLUMBUS, OHIO, U. S. A. 
New York, Denver, Buffalo, Philadelphia, Butte, Mont., 


Ramone 6 City, St. Louis, New Orleans, 


ittsburg, Charleston, Ww 
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E*or Gas Pipe Threads Use 


TRIPP’S celebrated Non-Rusting PIPE LUBRICANT. Sold on an absolute 30-day guarantee to be superior and cheaper to any Pipe 


Cement or Red and White Lead. The only 


F.0.B. Chicago, $4.75. 


burg, Ilis., etc., etc. . 
and Electric Co., 





ALAN H. TRIPP, 
The Gasfitters’ Friend. 


. writes: June 26, 1903—Alan H. "Tripp, Chica 


ilcox, President, Bloomington, Ills. 


= Order a sample 50-ib. pail to-day. 


ALAN H. TRIPP, 


Sole Inventor # Manufacturer, 


177 East 40th Street, 


material that does not harden up in can when mixed. 
Will do the work of 150 Ibs. of Red Lead. 
REFERENCES. .=The Peoples Gas Light and Coke Co., Chica 


The Bloomington Gas 
Pipe Lubricant, we wish to say that the yo? pa 


The Jacksonville Gas Co., Jacksonville, Ills. 


Canton Gas Co., Canton, Ills. 


Chicago, Ills. 


TELEPHONE. DREXEL, 380438. 


50-Ib. pail shipped on 30-day trial 


Galesburg Gas 
, Dear Sir: In placing our "second order for your Non-Rusting 


.~- sent us proved to be satisfactory in every way, W ich accounts for this second order. Yours truly, Union Gas 
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PRRACR-RUOBELL JIININ AND JIG. GO. 


PROPRIETORS OF THE 


OAK HILL GAS RETORT AND FIREBRICK WORKS. 





Ag 


St. Louis Office: 
417 Pine St. 


New York Office: 


Aldricn Court, 








FACTORY AT ST. LOUIS, MO. 





| | | WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Lee oe 8 Be Half and Full Depth Benches of Our Own Design, 








i a a i l Containing 6, 8 or 9 Retorts. 
Ki Joo 2 at SLOPERS.--We have perfected plans of IN- 
ATL LBD LTT TE CLINED RETORT BENCHES, designed 
ment to meet conditions prevailing in America, and 
constructed entirely of American materials. 
ge ffi a 
We build Benches complete, Tt 


ready for gas mak- 
ing. Also 


: Cae | RETORT HOUSES, Se 
ate {i= 3. GOAL AND COKE CONVEYING MACHINERY. « : 
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/ ‘@;4 Plans, Specifications and Estimates |) As 
| |caa| 21] | cheerfully furnished. 
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SAMPLE 
BALL CHECK 
By Mail 
(To Dealers) 
For a Dime. 
They Sell For 


A Quarter. 


BOOKLET 


OF OUR 


GAS ARC 
LAMPS 


for the 
Asking. 


FRANK D. MOSES, 


Long Distance Telephone, Long Distance Telephone, 
1922, Trenton, N. J. - °9 1922, Trenton, N. J. 


UOnStTUcting Engineer and ontractor. 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aaw———_$_CORRESPONDENCE SOLICITED. ——_ 

















SciENTIEIC BOOKER S. 





ELECTRIC GAS LIGHTING. By H.S. Norrie, s0cents. PR idock-|A COMPARISON BETWEER THE ENGLER AnD 
, y orrie, 80 .cen ACTICAL HANDBOOK ON GAS ENGINES, by @. Liec MPARISON BETWEEN THE ENGLISH AND 


GAS ANALYST’S MANUAL. By J. Abady. $6.50. ILLUMINATING POWER OF COAL CAS. $1.60. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. | 
COX'S GAS FLOW COMPUTER. $2.50. | od a | ELECTRICITY. 
enean sinenae een os | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
‘ Arne | INDUSTRIAL PHOTOMETRY, with Special Application to 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
HUGHES’ GAS WORKS. $1.65. | Pata teenth y Electric Lighting. By A. Palaz, Sc.D. $4. 
| ELEMENTS OF ELECTRIC LIGHTING, Including Electri 
POOLE ON FUELS. By Herman Poole. $3. | AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. | Generation, Measurement, Storage and Distribution. By 
GAS ENGINEER'S POCKET-BOOK. By Henry 0" Gene) a &. | Philip Atkinson. $1.50. 
$3.50 | A TREATISE ON THE COMPARATIVE COMMERCIAL | TO TRANSMISSION OF ENERGY. By G. Kapp. 
eROENBDAL GAS ANALYSIS. $3. pL ant 4 GAS COALS AND CANNELS. By D. A. $3.50 
CONSUMER'S HANDYBOOK. by W ae | ELECTRICIAN’S POCKETBOOK. By Monroe and Jemie- 
og » by Wm. Richards, 20) , rexT BOOK OF INORGANIC CHEMISTRY. By Prof.| %2- 82-50. 
| Vietor Von Richter. $2. DYNAMO BUILDING. By F. W. Walker. 50 cents, 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
$5. ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | | DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hosp! er. $2.50 
AL PHOTOMETRY : A Guide to th ‘i 
PRACTIC ERLOPOMEERT: & Outto to the he Study of the HANDBOOK FOR MECHANICAL ENGINEERS. By H. | PRACTIC ICAL MANAGEMENT OF DYNAMOS AND 3 0. 
CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- | TREATISE ON MASONRY CONSTRUCTION. Baker. $5. | seamenen GUIDE TO THE TESTING OF INSULATED 
cations, $5. Vol. II., Lighting, $4. GAS ENGINEER’S LABORATORY HANDBOOK. ByJno.| WIRES AND CABLES. $1. 


Hornby. $2.50. 

wey se Practical Designing of Structural Ironwork. } 

By H, Adams. $3.50. GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. ee ee Sanne ©. Onctes. 98. 
50 cents. ELECTRIC LIGHT FITTING. $2. 

HEMPEL’S GAS ANALYSIS, $2.25. 


| | PRACTICAL PLUMBING. By P. J. Davies. $3. | PRACTICAL ELECTRICITY. $2.50. 


LI Ld FUEL FOR MECHANICAL AND INDUSTRIAL | ‘ 
OO Ooms. By E. A. Brayley Hodgetts. $2.50 AMERICAN PLUMBING. By Alfred Revill. $2. | ELECTRICITY FOR ENGINEERS. $2.50. 
| CEMENT ; A Manual of Lime and Cement, their Treatment | | ELECTRICITY, Its Theory, Source > : 
COAL: Its History and Use. By Prof.Thorpe. $3,590, | and Use in Construction. By A. H. Heath. $2.50. | John T. Sprague. $6. sand Applications Py 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
books sent C.0.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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P. PLANTINGA, President. W. E. STEINWEDELL, Secretary. 


THE GAS MACHINERY CoO., 


OFFICES: 720-722 CITIZENS BUILDING, 
CLEVELAND, OHIO. 











Coal and Water Gas Apparatus, Bye-Product 
Machinery, Structural Work and Connections. 














ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Litt Gasholders, 


With or Without Metal Tanks, 


Vil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. 














COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 
Discharge in cubic feet per hour at — 333 / d® x (p,?-p,”) 
atmospheric pressure { ~ “""" 4 Lxw 
Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
p, = absolute terminal pressure in pounds per square inch, 
L = length of pipe in miles, 
w = s~ecific gravity of the fluid when air = 1. 
To Find the Discharge from a Pipe and the Required Size of Pipe. 
(1.) Set the specific gravity of the fluid opposite the length of pipe; 
(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the suM of the initial 
and terminal gauge pressures; 
(3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 
(4.) Opposite any desired discharge will also be found the required diameter of pipe. 
Price of the Computers, in Cloth Case, 64 x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Y. 











PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3,00, 


A.M. CALLENDER & CO., 42 Pine Street, New York City. 








Sa 
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= STEWARD LAVA TIPS 


ALL SIZES. 
© ALL KINDS. | 


Greatest care is used in selection of material and making. 
YOU CAN GET ANY QUANTITY PROMPTLY FROM OUR THREE BRANCHES. 


THE D. M. STEWARD MFG. CO., 


NEW YORK: 
8-12 JAY STREET. 


(ESTABLISHED 

4 1876. 

FACTORY AND GENERAL OFFICE: 
CHATTANOOGA, 


CHICAGO: 


2 
57 


WASHINGTON STREET. TENN, 





‘IN THE MARKET. 


WE PURCHASE: 


Gas properties, 
Electric light properties. 





Street railway properties. 
Also desirable franchises. 


W. R. FABEN CONSTRUCTION CoO., 
317 St. Claire Street, Toledo, O. 


GAS BURNERS, 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-fred 
valves for high pressure. and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 
Cc. GEBFRORER &# SON, 


248 Nerth St Strect, Philadelphia, Pa. 


1383-tf 














PATENTS, 


TRADE-MARKS, | 
COPYRIGHTS. 


| ROYAL E. BURNHAM, 


‘Solicitor of Patents and Coun- | 
sellor in Patent Causes. 


Church’s Patent Trays. 


Reversible ; Strongest ; [lost Easily Repaired. 
Special Trays for Iron Sponge. 


| 
$33 Bond Building, Washington, D. C. | 


me 


Send for Pamphlet on Patents. 





1418-tf 





TN Ob Kod ©, oe} 


Send for Catalogue. 





RICHARDSON 


SCALE CO.,. 


21 Park Row, 


NEW YORK 


We also Supply the Chapest and Strongest 


Reversible Bolted Trayse 
IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 








CITY. 

































a ORDER 
MSIREEves | The REEVES PREPAYMENT ATTACHMENT sent to your 
= Seammemear) TiCter manufacturers ; they will attach them. Or order from us 


mit ACHMENT and attach them yourselves. The Reeves Prepay has advan- 
| ‘ages possessed by no other. Ten hours’ warning to consumers. 
Can't be ‘‘beaten.’’ Simple. Low price. Now being used by 


scores of the largest gas companies. Write for sample and de- 


scriptive matter. : 
REEVES MPG. GO, - - - NEW HAVEN, CONN. 














WM. 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 
ENGINEERS AND BUILDERS OF GAS PLANTS. 


Icclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Puritying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 


Special HMigh Grade Material for Recuperative Furnaces. 
Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. OFFICE, 405 KEENE STF., MILWAUKEE, WIS. 


COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


7 3 gi 
GEORGE LUN GE, PH.D. 


Price, $15. For Sale by 





FRED. BREDEL, President. 








A. M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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Have you seen BRAY’S 


New ELTA” Burners? 


These are the only Acetylene Burners which 
can be turned high or low without carboniz- | ! 
ing, and, therefore, they remove one of the’ 
greatest barriers to the progress of lighting 
by Acetylene. Write for further information. 


WILLIAM M. CRANE COMPANY, _ 


SOLE AGENTS FOR THE UNITED STATES, 


1131 Broadway, New York. 











‘| ndustrial” 


(Trade-mark) 
Rail ays 
ee Ae 
{ or Che economical and rapid handling of coal in boiler rooms. 
A narrow gauge railway, equipped with cars, designed so 


that they run around a curve of 12 feet radius as easily as 


a wagon turns a corner. 


C. W. HUNT COMPANY, 
WESI NEW BRIGHTON, STATEN ISLAND, N. Y. 


New York Office: 45 Broadway. 





pe 
Loiler room charging cars and tracks. 





Write for Catalog 0227. 


Mueller Gas Cocks. 


YOO little is not as much as you pay 
for, and too much is more paid for 
than you need. 

In Mueller Gas Cocks you find a hap- 
py medium--not so little metal as to leave 
them weak, nor yet so much as to make 
them costly. 

Made in 145 styles, seven sizes in each 
style. 








MADE ONLY BY 


H. MUELLER MFC. CO., 


DECATUR, ILLS., U. S. A. 








“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 

















S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 











Insulating Coupling for Wrought Iron Pipe. Style 5. 





Insulating Coupling for Dresser Bell and Spigot Cast Iron 
Pipe. Style 6. 





Regular Sleeve. Style 2. 





Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, 4" to 72”, 


—_ 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 












HOT GAS VALVES A SPECIALTY 








Send for Catalogue. 

















Clamp. Style , 4: 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Ells. 


_————— 


My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 


SEND FOR CATALOGUE. 
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Ducricas Gas Light Zournal. 


Avg: 3» 1903. 


“LLM CONSTRUCTION COMPARY, 


DETROIT, MICH. 


LOWE DOUBLE SUPERHEATER WATER GAS APPARATUS. 


Coal Gas Condensing and Scrubbing Apparatus. 
Purifiers with Plain or Reversing Center Valves. 
The Lloyd System of Valve Connections. 


PLAIN OR REVERSING (PATENT APPLIED FOR). 


Oxide, Coal and Coke Elevators and Machinery. 



























































Pipe Specials, all sizes. A. G. L. Asn. Standard. c 
Structural Steel Work, Floors, Angle and Gate Valves. ‘ 
General Western Agents for BARTLETT, HAYWARD & CO., Baltimore, Md. 
COAL GAS CONDENSATION SYSTEM. -THE ‘‘MAYER’’ PATENT- 
ED TAR EXTRACTOR. THE STANDARD ROTARY WASHER- 
SCRUBBER. STETTIN SYSTEM INCLINED BENCHES, HYDRAULIC 
VALVES, ETC., ETC. 
° ° To absorb the heat now going to 
Feonomize Heat iN =} waste when you blow through 
your superheater to heat the 
=a" » (rae feed water for your boilers to the 
temperature of the steam. This 
Water (jas is now being done at the Pough- 
eee ll keepsie Gas — r- 
Plants sie, N. Y. : 
9 Write for full particulars how this 
is accomplished, the saving effected, 
BY UTILIZING A me che adesahaie aaland. we the 
[Teen § ReOnOMITer GREEN FUEL ECONOMIZER 60., 
5 MATTEAWAN, N. Y. 
GASHOLDER TANKS AND | res ee 
GAS WORKS MASONRY COMPLETE Chollar’s System of Gas Purification, 
| THE PURIFIED GAS REVIVES THE FOULED OXWE 
GEORGE R.ROWLAND, “THE GAS ENGINEERS’ POCKET-BOOK. . 
Draughtsman and Constructing Engineer. | ~ eersse tavtes, xotes ava abies nh Manutactar, sesctosniniat wine outta dnkitee 
amano 2 - s —_ = C 








Office, No. 245 Broadway, N. VY. City. A. M. CALLENDEK & CO., No. 42 Pine Street, New York City. 
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The Advertisement of the 


CONNELLY IRON SPONGE AND GOVERNOR COMPANY, 


395 Broadway, New York City, 


Occupies this Space Every Alternate Week. 











~ ROOTS’. 


URIZONTAL Gio ERRAUSTER, 


E are building a line of Exhausters as per 
cut herewith, for forcing gas long distances 
and under pressures that are higher than ordin- 
ary pressures. 











WE INVITE CORRESPONDENCE. 











P. H. & F. M. ROOTS.CO.. 





BASTERIN OF F'ICE: 





—_ — ——— —- 


HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 120-122 Liberty St. 


CONNELLY IRON SPONGE AND GOVERNOR 6O., we Yorncity. 
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TAS a WATER pI =) 
GENERAL SALES —, 


- BROADWAY, 








GEORGE ORMROD, Mangr. & Treas., Emaus 
JOHN DONALDSON, Prest., Bote Bldg., Phila., P: 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS) £ 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








GAS TAPPING MACHINES | 


—FOR— 













Drilling and Tapping 


Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gas 
—. for Thirty 
ays’ Trial. 


S-nd for Circulars. 


Goo. Light 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 


Plants. 








PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 


AmEnioan OFFICE: 
269 Front St., East, Toronto, Canada. 

















Valuation of Gas, Electricity 
and Water Works 
FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING, M.inst.C.E., and WM. NEWBIGGING. 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price 82. For Sale by 


WARREN FOUNDRY AND MAGHINE GO. 


Established L856. 


New York Office, 160 Broadway. 


BEM cast TRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, 


Works at Phillipsburgh, N. J- 





Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, eto., etc. 




















CHARLES MILLAR & SON CO.,Selling Agents, Utica. N Y. 


#4 UTICA PIPE FOUNDRY CO. 


h5 
= 
= 


@reote 





<6 e 
u $322 


CAST IRON PIPE and SPECIALS FOR WATER AND GAs 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 

















SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in Mains 


Any size gas 
main can be 
shut off in 30 
seconds. : : : 


COMPANY, 


Temporarily 
during altera- 
tions and re- 
Sees. 3 333 


STOPPERS SENT ON 
TRIAL. 



































THE No. 8 


eanpheey Crescent Instantaneous Water Heater 
Is A QUICK SELLER. 


PRICE 


ae © - SHEL AND —— FREE. 
HAS NWO HQU AL | 
AS? Saw PROC. 
TRY ONE Witt ®seno on co Days’ APPROVAL. 
BAVE TOU OVR CATALOGU HH? 


The Humphrey Mfg. and Plating Co., 














A. M. CALLENDER & Co., 
42 Pine Street, N. Y. City. 


KALAMAZOO, MICH., U. S. A. 








oor T™~ 
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(Jopyrigbted, 1894, by the AMERICAN METER CO.) 


AMBRIGAN METER CO | 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK, 
PHILADELPHIA, 
CHICAGO, 


ST LOUIS, 
SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 








Sela oS 











pe eae 















































AUCUST, 1903. 


| 


‘Table No, 2. 

































































- Table No. 1. NEW YORK 

a FOLLOWING THE CITY. 

Ss MOON. ALL NIGHT 

> LIGHTING. 
4 + io. 
A | S| Light. | extinguish.) Light. | a 
P.M. | A.M. 
Sat. 1 }11.20 pm} 3.50 am|i 7.10 | 3.30 
sun. | 2)12.10 am} 4.00 7.10) Ka 
Mon. | 3) 1.00 4.00 1.10 | 3.30 
Tue. | 4| 1.40 4.00 7.10 | 3.30 
Wed. | 5| 2.50 4.00 7.10 | 3.30 
Thu. | 6INolk. Nol. 7.10 | 3.45 
Fri. i iINolarem No I 7.101 3.45 
Sat. | 8|Nol, No lh. 7.10 | 3.45 
Sun. | 9] 7.30 pM! 8.40 pai] 7.10 | 3.45 
Mon. |10} 7.30 Y.10 |] 7.10) 3.45 
Tue. |11| 7.30 9.40 || 7.10} 3.45 
Wed. |12| 7.30 10.10 || 7.10 | 3.45 
Thu. |13| 7.39 (10.40 6.55 | 4.00 
Fri. 14] 7.30 (11.20 || 6.55 | 4.00 
Sat. 15) 7.30 LQ 11.50 — |) 6.55 | 4.00 
Sun. |16| 7.20 12.40 ami! 6.55 | 4.00 
Mon. |!7 | 7.20 1.30 || 6.55 | 4.00 
Tue. |18| 7.20 2.30 6.55 | 4.00 
Wed. |19| 7.20 4.10 || 6.55 | 4.00 
Thu. 20} 7.20 4.10 | 645 | 4.10 
Fri. (21) 7.20 | 4.10 || 6.45] 4.10 
Sat. (22) 7.20Nml 4.10 |) 6.45 | 4.10 
| Sun, (25) 7.10 4.20 6.45 | 4.10 
' email Mon. 24| 7.10 | 4.20 | 6.45 | 4.10 
Tue: |25| 7.10 | 4.20 | 6.45 | 4.10 
: Wed. |26| 7.10 | 420 | 6.45) 4.10 
Thu. |27| 840 | 4.20 || 6.30 | 4.20 
Fri. |28| 9.20 | 4.20 |, 6.30 | 4.20 
Sat. 29|10.00 FQ 4.20 6.30 | 4.20 





Sun. 30110.50 4.30 6.30 | 4.20 
Mon. 31/1140 | 4.30 || 6.80 | 4.20 














TOTAL HOURS LIGHTING 
DURING 1903. 








By Table No. 1. By Table No. 2. 

Hrs.Min. Hrs.Min. 
January ....245.00 | January. ...423.20 
February. ..192.00 | February. ..355.25 
March..... 201.00 | March.....355.35 
Been......t7 260i April. ..... 298.50 
| Se 152.00 | May .......264.50 
June ......131.00| June......234.25 
> eee 140.40 | July.......243.45 
August ... 156.20} August.... 280.25 
September..171.20 | September. .321.15 
October... .198.20 | October .. ..374.30 
November .. 216.30 | November ..401.40 
December. .232.10 | December. . 433.45 




















Total, yr. .2203.40 | Total, yr...3987.45 
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AY underlying principle in business is to show an increase each year---to grow. 


The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. — 


The formula is simple- 


THIS SHIELD ITIS A 
IS THE GUARANTEE 

WELSBACH AND A 
TRADE MARK. PROTECTION. 





Sell The Welsbach Brands. 


The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 
keep customers---MAKE NEW ONES. 


And your profit isn’t merely dollars and cents. 


WELSBACH CO., 


Broad and Arch Sts., PHILADELPHIA. 


The Welsbach Gas Arc for Indoor Lighting. 


The cut tells the story—but not all of it. Get one lamp and light it- 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising. 

Here’s what it would show if you give it a chance to prove its worth: 























1. A mechanical construction and finish that insures the greatest dur- 
ability. 

. The renewal of mantles and the cleaning of globes without re- 
moval of globe. 

3. The greatest amount of candle power with least consumption of 
gas. 

. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. 


. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
10 Of accent a day. ‘ 


Give it a Chance to Tell its Own Story and it 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answer 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in a fellow telling 
you it tastes good? Taste it yourself, then you know. 


May we Send you ONE Lamp? *‘ 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 


iS) 


_ 


Al 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Six Months Ending July 1, 1903, has been Awarded 
Contracts in the Following Places for 


Ktandard fjouble-Superheater [owe Water flas Apparatus. 


Rochester, N. Y. 
Baltimore, Md. 
Chicago, Ills. 
Amesbury, Mass. 
Aberdeen, S. D. 
Winsted, Conn. 
Canon City, Col. 
Schenectady, N. Y. 
Hagerstown, Md. 
Malden, Mass. 
Bridgeport, Conn. 
Albert Lea, Minn. 


TOTAL SETS TO JULY 1, 1903, 
TOTAL DAILY CAPACITY, 
TOTAL SETS TO DATE, . 
TOTAL DAILY CAPACITY, 


Brooklyn, N. Y. 
Hempstead, N. Y. 
Chester, Pa. 
Lynn, Mass. 
Newark, N. J. 
Washington, D. C. 
Boone, la. 

Pueblo, Col. 
Charlotte, N. C. 
Fall River, Mass. 
Duluth, Minn. 
New York (Mutual Co.) 


55,150,000 cubic feet. 


Waltham, Mass. 
Dover, Del. 
Allentown, Pa. 
Savannah, Ga. 

New York (Central Union Co.) 
Cicero, Ills. 

Chicago (Ogden Co.) 
Easton, Pa. 
Lawrence, Mass. 
Council Bluffs, la. 
Chattanooga, Tenn. 


5! 


. 498 


- 354,830,000 cubic feet. 


The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


« ‘ 
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Cotabtehes 1£58. Incorporated 1890. 


». GREGORY, — Davin R. Daty, V.-Prest. & Treas. 
. D, ABERNETRY, Sec. 


JH. Gautier &Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
—_—_2ee 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


202 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
2ea 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 


CHas 

















| Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


| Manufacturers of § 





Inclined Benches. 
Estimates Furnished on A 
Style of 
Also for Free- my and Full and Half- ‘Depth Regenerative 
» 


Benches, sy either Coal or Coke 
the Furnaces. 


ication for Most Successful 
ruction 





Established 1845. 


The Kreischer Brick Mfg. Co , 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 





ere 





Reorganized 1902. 


Sand, Ground Brick in Barrels. 


ee 


WORES : EREISCHERVILLE, STATEN ISLAND. 





INGS. SPECIALTIES. 


OFFICE: 119 E. 23D STREET, NEW YORK CITY. 


Proprietors for the U. S8., Coze System ot 


Cor. Manchester end Ss Sulphur Avenues, St. Louis, Mo. | 





Ardantieber Sons, 


Works, Weber, N. J. 
-|Main Offices, Park Row Bldg., New York. 


Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts. 


OSCAR B. WEBER’S 


Construction Vertical 8’s (Patented). 
First Instalment in the World 
with Modern Charging and 
Discharging Machinery. 











AGENTS FOR 


GRAHAM, MORTON & CO. 


LEEDS ENCLAND, 


INCLINED RETORT SYS1EM. 
Also Miners and Shippers of Fireclay, Fire 





Perforated Radial Block Chimneys. 


AGENCIES. 
HERBERT B. HAM, 80 Water Street, Boston, Mass. 
BAKER ENGINE AND MACHINE CO., 114 N. 3d St.. Phila , Pa. 
JOHN T. WHEELER, 933-934 Monadnock Bidg., Chicago, ‘ils. 








ISAAC C, BAXTER, President. 


Works. 
LOCEPORT STATION, PA. 


ESTABLISHED 1864. 


JAMES GARDNER, JR., CO., 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Sec’y and Treas, 


Address allcommunicationsto —s 
JAMES GARDNER, JR., CO.; Room 202 Lewis B’l’dg. 
PITTSBURGH, PA 














(ESTABLISHED 1856.) 
i" EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

A Cement of great value for patching retorts, putting on 
oe making u = bench- -work joints, lining blast 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT 





Kconomic and eorongh int ite work. Fully warranted to stick. 


Price List, f.o.b. Galesburg, Ills., or Buffalo, N. ¥. 


{n Casks, 400 to 800 unds, at 4 cents r pound, 
In Kegs, 100 to 200 ‘he al 
In Kegs less than 100 * 


C.L. GEROULD, Galesbure, ils. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 





Pocket-Book, 


By HENRY O’CONNOR. 


—_— 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 





"PRICE, $3.60. 





For Sale by 


A, M. CALLENDER & CO., 42 Pine Street, New York City. 





The Gas Engineer’s | 


THEo. J. Smits, Prest. J. A. Taywor. Sec. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 





| 
| 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT 


Our Improved Half and Full Dept 
Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOSTON. MASS. 


Sole Agents for New England States. 











JOHN DELL, 
President and General Manager. 


MISSOURI FIRE BRICK CO, 


——— MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or wd 
Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. 


Betorts. 
YOUR CORRESPONDENCE 


IS RESPECTFULLY SOLICITED. 


¢ also Erect Plain Benches with One to Six 


City Office: 
411 Olive Street, 
Continental Bank, 


ST. LOUIS, 
M 


i | 
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GHRISTOPHER GUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY TEAM BOILER WORKS, 


BROOKLYN, IN. WY. 





STORAGE TANKS FOR GAS WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 








Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are Semen in 


New York, Newark, N. J., Philadetphia, Worcester, Mass., Mt. Vernon, N. Y., 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 
nished for Detroit, Mich. 


These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can., 
working in water-sealed flue, rollers being protected from heat and grit. 


GOAL CRUSHERD, CONVEYORS AND BIND. TURNTABLES FOR MACHINES. 


Labor-Saving Machines for Handling Coal and Coke from Goal Cars to Coke Yard or Bins, a Specialty. 


G. A. BRONDER, 


Contracting Engineer and Builder, 
229 BROADWAY, NEW YORK. 


<0 SSP STS ; 





een SE 


SS SS SR SRT 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade. .... 
Washington Building, New York. Camtully repared. 


B Build; Philadelohi For Gas Making or 
sia ceamaamil de ae Heavy Steaming. . 

















A. CG. M. AZOY, General Agent, 1 Broadway, New York. 


THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 











PRICE, $3.50. 





FOR SALE BY 


A. M. CALLENDER & CO. - No. 42 Pine Street, New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 








TO WHICH IS ALSO APPENDED 


27HE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-S. 
Second Hdaition. Frice $s. Eor Sale by 


A. MW “*4TLENDER & CO. - - No. 42 Pine Street, New York City. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Wit 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 
what size of pipe to use to convey any quantity 


of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations uceded. 
Saves time, money and mistakes. 











Price, 6.5 x 8 inches, in cloth case, $2.5u 
Yor sale by 


A.M. Callender & Co., 42 Pine St., N.Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, E.C.S. 








—_— 
Second Edition. Price, $:3« For Sale by 
A.M. CALLENDER & C@.,, 32 Pink Sr. N.Y. Criy, 








Price, $1.00. 


—_— 


A.M. CALLENDER & CO., 42 Pine Street, N.Y. 


BINDER for the JOURNAL, | fame & 


Epmunp H. McCu..ovear, Cuas. F. GopsHALL, H. C. ADAMs, 
President. Treasurer. Secretary. 


Henry WHARTON, 
Assistant se :retac. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PwPoiInNTsS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 

















Overlapping 


PIVOTED BUCKET CARRIER. 


(PATENTED. ) 


z | LINK-BELT 


A single machine will handle both coal and 
ashes in boiler room. It is automatic, effi- 
cient, durable, occupies little space, and 
saves money. Can be adapted to a wide 











range of special conditions. : : : : : 
s s 
Link-Belt Machinery Go., 
w “ eat. ) 
tee anaue a LINK-BELT ENGINEERING CO., ; 
| Shope Se SR Givccland, Oo. Philadelphia. Chicazo. 




















THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and PittsKvpnurenh, Pa. 

















PRACTICAL HANDBOOK ON 


GAS ENGINES, 


With Instructions’ for Care and Working of the Same. 
By G. LIECKFELD, C.Er 


‘Translated with Permission ofthe Author, by GEO. M. RiCHMOnNnND, M.5B. 





m—_PRICE, $1.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Bldg, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















| Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 



































BAXTER. & YOUNG, A. E. BOARDMAN, C. E., DAVID LEAVITT HOUGH, 
Consulting and Contracting Engineer. ; i 
CONTRACTING AND CONSULTING | pvttarrustirsins wo, eetrmene CONSUItiNg Engineer 
ants. mg and successful experience AND 
GAS ENGINEERS. ™ with the Solon and estilo: of | CONTRACTOR, 
Filtration for Public Water Supply. PARK ROW BUILDING, N. Y. 
Examination and Values Ascertained of Edison Building, 42 and 44 Broad St., | <= SEE 
Artificial and Natural Gas Properties. NEW YORK CITY. . 
Artificial d Nat 1G By William Joseph Dibdin 
“is! Mains Furnished and taia.| G20, shepard Page’s SONS.) ~ price... - $3.00. 
GAS PROPERTIES PURCHASED. CAS MAGHINERY. | a EG 
OFFICE : WAYNE COUNTY BANK BUILDING, | Correspondence Solicited. | A.M. CALLENDER & CO., 


DETROIT, MICH. | 180 Fulton Street, New York City. No.42 Pine Street. New York City. 


KERR MURRAY MANUFACTURING: GOMPRAY 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS. 
AMMONIA WASHERS. 


CONDENSING, SCRUBBING ® PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDRESS-: 


KERR MURRAY MANUFACTURING COMPANY, i'°° WA"= 
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BASES: HAYWARD &CO. 


BALTIMORE, MD. 











| 
flesigners 
and 


Builders 
of 


(jas Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types. 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 


Sole 
% | essees the 
eras \cccmee Wilkinson 
ON emmy Water (jas 
faeee= §=- Process. 














QUINTARD IRON WORKS, 9 ““°"™™™"""S""*** jm eens nme 
N. F. PALMER. HUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, | 





BANK Of COMMERCE BLDC., 38 VICTORIA STREET, 
31 Nassau Street, « London S.W., 
GA APPARATUS. New York. England. 
Complete Werks Crested. CONSULTING GAS AND ELECTRIC LICHT ENGINEERS. 
PROPERTIES PURCHASED. 
FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


4200 CHESTNUT STREET, > Sty 


Cas Power Plants v with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 

















- ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN F. HILL and CHAS. H. CORBITT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 








West and Calyer Sts. (Near 10th & 23d St. Ferries 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas ExXolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Reund, Oval, or “*D” Retorts. 
THE GAS ENGINEER’S LABORATORY HANDBOOK, 
By JOHN HORNBY, F.L.C. 


2 ibe. :- .- - - . 82:50. 
A. M CALLENDER & CO., No. 4 42 Pine Street, New York City. 
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THE STACEY MANUFACTURING CO,, 


MANUFACTURERS OF 


Gasholders, Steel Tanks, 


AND ALL IRONWORK & MAGHINERY REQUIRED IN A GAS PLANT. 
ALSO THE ONLY AUTHORIZED MANUFACTURERS OF 


The Ghollar = Of Gas Purlfication. 


OFFICES: 


No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. — 


See PLANS, SPECIFICATIONS ND STIMATES CHEERFULLY FURNISHED. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF FEVERY DESCRIPTION 


GENERAL OFFICE: Pittshurg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 

















EDISON BUILDING, No. 14% B BROAD STREET, = = « NEW . Cary. 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 








1902 DIRECTORY .-. 1902 


OF AMERICAN GAS COMPANIES. 


Price, ~ ~ - - - - 85.00. 


A. M. CALLENDER & co. . - No. 42 Pine Street, New York. 
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(842 = jelly & Fowler, = 1908 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 








Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 
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Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 


Complete with Steel Tanks. 





Sli |} | BENCHES, SCRUBBERS, 

} A Ls 1 . i 

: Sat ED | ie CONDENSERS, 

: Ue” )CPURIFIERS, IRON ROOFS, 
. me = : oe eae ar0Ts ere! es : . Poe oA 


Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 


Lift Holder and Steel Tank was received by the Logan lron Works 


from ihe Union Gas Light Company, of East New York. 


Holder was in actual use in 90 days from receipt o 








ALISO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


‘The order for this Triple- 








Gas. Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 





Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M. CALLENDER & CO., - -..42 Pine Street, New York City. 
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Established iss4. 


D. McDONALD & CO. 


MANUPACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 
any parts. 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, 


Jefferson and Monroe Streets, 
NEW YORK. 


ALBANY, N. Y. CHICAGO. 








- ‘THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND ll 





HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER (0., Connersville, Ind.  ZASTERN SALES OFFICE: 95-07 Liberty St., New York City. 
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~ YATHONEL TUFTS METER G0, 


ESTABLISHED 8 MEDFO RD D STRE E ET, B&B B STON, MASS 


Consumers’ Dry Gas that 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 











CONSUMERS’ AND ‘STATION METERS, PRESSURE GAUGES, ETC. 


SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
EE — Se . = 


“Have you Seen our Complaint Meter?” 











USING KEYSTONE METERS — 
IS FRAUGHT WITH NO 
DISAPPOINTMENTS. 


PERFECTLY MADE. 
PERFECT MEASUREMENT 


GUARANTEED. 
THE KEYSTONE METER COMPANY, 


RovERsFoRnD, PTA. 


FIELD'S ANALYSIS 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year of 
Publication. Compiled and Arranged by 


SOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 

















Price $5. For Sale by 
A.M. CALLENDER & CO., - No. 42 Miue Street, N. Y. City. 
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AMERICAN METER COMPANY, 
NEW YORK, PHILADELPHIA, CHICAGO 
SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT JETER. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
ny READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia. Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a—__METERS REPAIRED_____.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 











at, 
“1 


























Special Attention given to Repairing MIETERS of all Makes. 





FACTORY AT ERIE, PA. 








BLCERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. YorgKg, New Haven, Conn., Dec. 1, 1898. 

Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management-of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., : No. 42 Pine Street, New York 
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“1H J. GRIFFIN & wil 


1513 TO 1521 RACE STREET, 


559 we ao ree PHI LA DELPH LA. — gerne 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every 
Description. 


PROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 75,000 now in use. 


The Positive fers Egg Meter. 














Positive Advantages : Negative Advantages: 
The Income is No “Deposit” is 
Quick and Sure. Necessary to 

IT IS Start Business 

Better than C.0.0., with a new cus- 
As Gas is Paid tomer, : : : 
en ee HO CUSTOMERS ARE LOST 
vena on that account. 

There is Money in it’ No Time Lost Making Out Bills 
For the gas man. 


No Money Lost 


IT WILL GET NEW GUSTOMERS. 
It will KEEP the 
ones you have. 


on account of 
Unpaid Bills. : 


No Disputes on Account of Bills. 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


OVER 125,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES. 


SEND FOR OUR BOOKLET. 
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